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SUMMARY

As part of the Regional Board’s continuous planning process, a study was initiated to assess the
relative trace metal and oil and grease loads from major point/nonpoint sources discharging in the
Central Valley using mostly existing information. Gathering this information was viewed as the
essential first step to 1) identifying the major sources of trace metals and oil and grease, 2)
providing for rough load estimates, 3) better defining the seasonality of discharges, and 4)
identifying additional information needs. Major discharges in the Central Valley include
agricultural drainage, urban runoff, acid mine drainage, and National Pollutant Discharge
Elimination System (NPDES) dischargers. However, since key studies on agricultural drainage
from the San Joaquin Valley and Central Delta are presently underway, loads were not calculated
from this major source. Therefore, loading comparisons were made only between dischargers
from the Sacramento Valley. The loads remain significant since the Sacramento River Basin
supplies greater than 80% of the freshwater inflows to the Sacramento-San Joaquin Delta. The
load percentages discussed below represent the percent of the total loads from the sources
included.

Agricultural Drainage

1985 flow-volumes from Dept. of Water Resources and Reclamation District gaging stations
were combined with averaged historical concentration data for the loads. Most of the
concentration data available on Sacramento Valley agricultural drainage was collected for this
study in a synoptic survey conducted between January-July, 1987. The study was performed
to improve the load estimates by filling known data gaps as well as to determine the potential
for seasonal loading surges. Loads were calculated separately for the rice season (May-June)
and the rest of the year to reflect the concentration differential that exists from seasonal
growing practices. Background loads, i.e., metals coming into the agricultural drainage system
from source streams, were not subtracted out.

Sacramento Valley agricultural drainage is primarily associated with rice growing practices.
Although there are approximately 17 major discharge locations in the Valley, the bulk of the
volume output (around 80% of the annual drainage volume) is contributed by five drains -
Colusa Basin Drain, Sacramento Slough, Reclamation District (RD) 1000, RDI08, and Toe
Drain. These five drains together constituted the highest volume wastewater discharge to the
Sacramento River. Agricultural drainage/Sacramento River flow-volume percentages at
Freeport ranged from 4 to 28 percent. Drainage/Sacramento River percentages at Freeport

¯ were lowest from January to April and thereafter continued to increase to a peak in September
when rice fields are typically dewatered in preparation for harvest. Fall and winter outflows
reflect both upstream watershed inputs (non-agricultural) and rainfall runoff from fallow
fields. Further up the Sacramento River, below Sacramento Slough, around 20% of the River
was composed of agricultural drainage during the rice growing period (May-June).

Trace metals (most notably copper, zinc, chromium, and nickel) were consistently present in
agricultural drainage at levels generally lower than similar metallic concentrations present in
urban runoff and acid mine drainage. Results of a 1987 monitoring survey conducted for this
report revealed a high degree of variability in the drainage concentrations. Since concentration
variations can affect the accuracy of loads - profoundly for high volume discharges - it is
important to understand concentration variations and account for them in the loading
estimates.

Water concentrations of copper, chromium, nickel, and zinc varied statistically between the
five major drains (p<0.01) but the differences were not large enough to incorporate into the
loading estimates. Concentration fluctuations were also documented in a major agricultural
drain during a single rainstorm event. The concentration of copper, chromium, and zinc
fluctuated an order of magnitude in response to a 0.75 inch rainfall event but the variations
were not correlated with any measured parameters (drain flow, EC, pH). Rainstorm induced
concentration fluctuations were not incorporated into the loads due to the limited nature of the

1
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results. The most important finding from the survey revealed that copper levels were sig-
nificantly higher (p<0.05) during the rice growing season (May-June) compared to January-
April levels. Similar variations for the other metals were also statistically significant but the
differences were not as substantial as the copper levels (6 ppb compared to 10 ppb during
May-June) which may reflect the use (and subsequent release) of copper containing algicides
during May-June. Although the concentration database is somewhat limited, the results
suggest that notable concentration surges from agricultural drainage can occur during the rice
growing se.ason (May-June) and during rainstorm events.

Agricultural drainage discharged 50% of the total chromium loads and 60% of the total nickel
loads to the Sacramento Valley. Zinc, cadmium, and copper load contributions were relatively
low to moderate (5%, 8%, and 13%, respectively), although, preliminary data indicates that
agricultural drainage is a major source of arsenic. Lead and oil and grease are rarely detected
in agricultural drainage water. Sacramento Slough arid Colusa Basin Drain (the two largest
agricultural drains in the Sacramento Valley) were the source of almost all of the trace metal
loads (greater than 94%) from the drains included here.

National Pollutant Discha~:ge Elimination System (NPDES) Dischargers

Self-monitoring data from Sacramento Valley NPDES dischargers was compiled to calculate
loads for 1985. Furthermore, NPDES permit conditions from Central Valley dischargers were
reviewed during the first quarter of 1987 to assess flow-volume relationships and monitoring
requirements. This assessment was necessary to determine the scope of coverage from the
included sources and allow a basis for recommendations on how load estimates could be
improved.

There were three predominant NPDES effluent types discharging to Central Valley surface
waters. Plant cooling wastewater (PCW) comprised over half (51%) of the total NPDES
baseline flow (from continuous dischargers only) followed by fish hatchery wastewater (23%)
and domestic/industrial sewage (STP/WTP) (20%). Treated lagoon and pulp processing
wastewater percentages were much lower at 3% and 2%, respectively. All other discharge
types combined, comprised less than 1% of the total NPDES outflow. Flow data were not
available for permittees with rainfall induced (non-continuous) discharges; their relative
contribution is unknown. Only a portion of all continuous outflow from NPDES discharges
was monitored for metals or oil and grease (respectively, 15% and 22% of the Central Valley
NPDES outflow), although, many of the sources are not expected to contain significant levels
of these compounds (e.g., fish hatchery return water). Conversely, almost all of the Central
Valley dischargers monitored their effluent for conventional parameters (e.g., pH, DO, C1, EC,
temperature, etc.).

Monthly NPDES discharge/Sacramento River flow-volume percentages were much less than
those calculated for agriculture ranging from 3-5% at Freeport.

The relative Sacramento Valley load contributions from NPDES dischargers were fairly
diminutive for trace metals ranging from 2% for zinc, copper, and lead to 6-7% for chromium
and nickel, although, approximately one-fourth of the total oil and grease loads came from the
sum of the included point sources. The bulk of the loads were contributed by a few domes-
tic/industrial sewage treatment plants. Loading estimates for the Sacramento Valley
encompassed most of the major NPDES dischargers, however, the estimates were affected by
detection limits that were inordinately high in some cases and were highly variable between
dischargers. For instance, detection limits for copper and oil and grease between dischargers
ranged two orders of magnitude, respectively, from <1 to <100 ppb and from <26 to <5,000
ppb. As a result, inequalities in loading estimates occur - considerably at higher volume
facilities - when reported detection limits are replaced with a usable value for the calculations.
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Url~an Runoff

Urban runoff loads were estimated from 6 major cities in the Sacramento Valley. Acreage
estimates, a runoff coefficient of 0.3, city-specific rainfall, representative concentration data,
and averaged summer flows were combined for a conservative estimate of loads. The accuracy
of the method itself was good to an order of magnitude when checked with measured loads
from a Sacramento watershed using actual flow and concentration data.

Runoff from urbanized watersheds was a major wastewater discharge in the Sacramento Valley
during 1985. Monthly urban runoff/Sacramento River flow-volume percentages (at Freeport)
were estimated to be slightly higher than similar NPDES values except during November when
high rainfall and corresponding low River flows increased the monthly value to ten percent.
Further, local trace metal monitoring indicates that runoff from Sacramento exhibits a "first
flush" of pollutants from the first few storms of the season that occur during the fall (October
through December). Therefore, due to both the potential for high runoff/river ratios and
pollutant concentrations in the fall, the greatest loads (and thus, the greatest water quality
impacts) would be expe.cted to occur during this period.

Urban runoff was the major contributor of lead (80%) and oil and grease (77%) to the
Sacramento Valley. Other metallic compounds were discharged at relatively moderate loads;
from 7-8% for copper, cadmium, and zinc and 1 I% for nickel and chromium. The loads
calculated are very conservative since total loads from all urbanized areas using this method
would, at the very least, be difficult considering the proliferation of towns and the extent of
paved street surfaces.

Acid Mine Drainage,

Loads were estimated from two inactive mines discharging below major dam structures (Iron
Mountain and Afterthought Mines). Iron Mountain Mine (IMM) loads were calculated using
1985-specific flow and concentration data from Spring Creek Diversion Dam. Loads from
Afterthought Mine were calculated using averaged historical data.

Mines once active in the extraction of heavy metals have the potential to spontaneously
generate acid mine drainage containing toxic levels of copper, cadmium, zinc, and less
commonly, other metals (e.g., nickel, lead, chromium). Acid mine drainage from the selected
inactive mines consistently made up less than one percent of the Sacramento Valley outflow
during 1985. However, acid mine drainage contributed the majority of the cadmium, copper,
and zinc loads to the Valley (79%, 56%, and 72%, respectively). Load percentages for
chromium, lead, and nickel were much lower ranging from 1-3%. Oil and grease is not
expected from the majority of inactive mine sites. The Iron Mountain Mine complex
contributed greater than 95% of the loads estimated from the two mine sites. The Iron
Mountain Mine Complex is presently undergoing cleanup and abatement proceedings under the
U.S.EPA hazardous waste program. Other mine types such as inactive mercury and gold
mining prospects may not produce typical acid mine drainage but are known sources of
mercury and arsenic from tailing/waste rock piles and past gold amalgamation practices (not
included here). A large number of documented and undocumented mines exist below dams
that were not included here, and therefore, the loads are very conservative. Many inactive
mine sites have not been characterized with respect to their loads or potential for loading;
information regarding loads from waste rock and tailings piles is especially lacking.

A large number of inactive mines also reside above major reservoirs. Their contribution to
Valley loads is relatively unknown since a certain percentage of the metals discharged become
entrained within the reservoir, never fully making it to the Delta. Furthermore, NPDES and
urban runoff discharges also enter reservoir watersheds (not included here). Therefore,
complete load estimates to the Sacramento River Basin are presently inadequate due to
incomplete information on the input-output loading dynamics of major reservoirs.

3
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Dam Releases

Although dams release units are not considered within the same scope as the other discharge
types) the loads from three major dams were included to represent the sum of all discharge
types upstream of the dams, Shasta, Nimbus, and OrovilIe Dams contributed low to moderate
loads of chromium (32%), copper (22%), nickel (2%), lead (14%), cadmium (3%) and zinc
(15%); the highest loads came from Shasta Dam due to high outflows and a few positive
detections. Dam loads were based on a dearth of data and, therefore, are believed to be th
least accurate of the Valley’s load estimates.

Adiustgd 10ads

Loads were recalculated to adjust for the portion of each discharge type not included.
Regardless of the adjustments, mines remained the major sources of cadmium, copper, and
zinc; urban runoff remained the major source of lead and oil and grease; and agricultural
drainage remained the major source of nickel and chromium. The adjustments did not
substantially affect the. relative contributions from NPDES dischargers; they were not a major
contributor of any one compound. Therefore, although actual Sacramento Valley loads may
not be fully represented, the association of a pollutant compound with it’s major source was
very strong.

C--108695
(3-108695



II. INTRODUCTION

A mass loading study was conducted in the Central Valley to assess the relative contribution of
pollutants from several point and non-point discharges. The study was initiated as part of our
Unit’s continuing planning process to evaluate pollutant sources in our region. Estimating mass
loads provides a means of comparison between sources contributing similar pollutants to Valley
surface waters. Mass load estimating incorporates both outflows and concentrations in a mass per
time statistic that is irrespective of dilution in the receiving waters. Although receiving water
dilution is an important consideration when evaluating the potential for water quality degradation,
receiving water dilution does not account for the cumulative effects that several dischargers can
have on a watershed as well as the potential for pollutants to build up in sediment.

Mass loading estimates are discussed in 40 CFR Ch. I Part 130 (7-1-85 Edition) as part of
maintaining the state’s continuous planning process for developing total maximum daily loads
(TMDL). Total maximum daily loads are the sum of load allocation (natural or background and
non-point sources) and waste load allocation (point sources) inputs. The intent of a .TMDL
program is to reduce loads where water quality objectives are not being met (called water quality
limited segments). Water quality limited segments typically occur in stretches of river where
multiple discharges upstream, while only contributing minor amounts of pollutants individually,
cumulatively increase the receiving water pollutant levels beyond the capacity of the feeder
streams to adequately dilute them.

Mass loading restrictions are well justified especially for persistent or non-degradative
compounds which may effect their toxicity after deposition to the sediment. Contaminants that
have settled out can bioaccumulate in benthic organisms and fish in direct contact or close
proximity to the sediment (Spies et al., .1987; Neff, 1984; Varnassi et al., 1985). Pollutants can
also be released back into the dissolved phase of the overlying water through desorption and
dredging practices (Larssen, 1985). The constant release of anthropogenic compounds from
particulate matter has been related to the reduction in both the diversity and density of stream
dwelling benthic communities (Garie and Mclntosh, 1986; Medeiros, et al., 1983; Pratt et al.,
1983). Downstream sediment burdens are a result of upstream loading that exceeds the capacity
of the system to assimilate or purge the input. The first step in implementing TMDLs is to define
and prioritize the major sources contributing pollutants to the Central Valley using sound loading
estimation techniques.

The purpose of this report was to quantify the major surface water .discharges in the Central
Valley and estimate their relative pollutant contributions. Annual loads from agricultural
drainage, acid mine drainage, urban runoff, and National Pollutant Discharge Elimination System
(NPDES) dischargers were calculated using 1985 flow-volumes and concentration data where
possible and averaged historical data when 1985-specific data was not available. Loads of trace
metals and oil and grease were calculated due to the relative abundance of concentration data;
synthetic organic chemical data was too limited for loading estimations (with the exception of rice
herbicides) and were excluded here.

Three of the four major sources (agriculture, urban runoff, and acid mine drainage) contributed
50-77% of the trace metals and oil and grease to the Sacramento Valley. Loads from NPDES
dischargers contributed 23% of the oil and grease loads and from two to seven percent of the
metals loads, representing a small portion of the total Sacramento Valley trace metal loads.
Intercomparisons between Central Valley dischargers were not made since Delta and San Joaquin
Valley agriculture was excluded from the estimates. Conversely, loads calculated for the
Sacramento Valley included a majority of the discharges within it’s scope, although, the estimates
are largely conservative.
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IIL NATIONAL POLLUTANT DISCHARGE ELIMINATION SYSTEM
DISCHARGERS

A. INTRQDUCTION

The National Pollutant Discharge Elimination System (NPDES) was initiated in 1974 to prohibit
the excessive discharge of contaminants that could be detrimental to the quality of downstream
surface waters. The NPDES permit process is authorized by Section 402 (a) (1) of the Clean
Water Act and is set up so that the owner of a point source effluent must be permitted by the
Regional Board to discharge wastewater.

The NPDES permitting process is initiated-when a discharger submits a completed permit
application containing a facility description and a thorough accounting of the wastewater’s
chemical composition. A substantial amount of water quality information is required to disclose
the full range of pollutant,s present in the effluent. From this, the Regional Board develops a
permit which specifies conditions under which the discharge will be allowed and a self-
monitoring program based on an evaluation of the submitted data. Self-monitoring sample
collection and analysis is the responsibility of the discharger and the results are sent to the
Regional Board as scheduled. Discharger permits, correspondance, and self-monitoring reports
are on file with the Regional Board’s three offices.

Jurisdiction for the Central Valley (Region 5) is separated into 3 sub-regions: Redding,
Sacramento, and Fresno. Subregions are divided by counties in the upper Sacramento River
system (Redding Office), the southern San Joaquin Valley (Fresno Office), and the counties in
between (Sacramento Office). The Sacramento Office is the largest with 134 NPDES permits,
then the Fresno Office with 57 permits, and Redding monitors 52 dischargers.

B. METHODS

Case files of NPDES permittees were reviewed to assess the relative pollutants contribution from
this point source. Furthermore, monitoring requirements were appraised for recommendations on
how the accuracy of mass loading estimates could be improved. Information was garnered from
permit files during the first quarter of 1987; the latest permits available at the time were
examined. Self-monitoring report data was collected for 1985. Dischargers were categorized into
15 waste effluent types. Permittees that never discharged, or were not currently discharging to
surface waters at that time, were excluded.

Flow-volume relationships were made with stated baseline flows where available. Average or
design flows were used if baseline flows were not specifically stated. Dischargers permitted for
seasonal rainfall runoff from the facility grounds (i.e., non-continuous flow) and those
discharging to Tulare Basin were excluded from the flow-volume manipulations; it is unknown
what the significance of non-continuous flow contributions are.

Mass loading estimates were calculated for trace metals and oil and grease from NPDES.
dischargers using 1985 self-monitoring data. Dischargers above major dam structures (e.g.,
Shasta, Oroville, Nimbus) and those not monitoring for either oil and grease or trace metals were
excluded from the estimates. The metallic compounds used for the estimates were specific for
each discharger based on the availability of data in the submitted self-monitoring reports.

Loading estimates were calculated as the product of concentration, flow-volume, and the proper
conversion factors. Flow and concentration data was averaged monthly. If actual data was
missing for a month, the geometric mean of the surrounding months was assigned. When only a
few samples existed for the year, they were combined for a single concentration value. Monthly
values were averaged to calculate the annual loads (months in which values were generated were
excluded). Concentrations reported below detection were assigned a value of zero for a

6

C--108697
C-108697



conservative estimate. Synthetic organic chemical loads were not calculated due to the paucity of
data and the total absence of quality control information.

C. RESULTS AND DISCUSSION

I. Central Valley NPDE$ Disch..arge. Characteristics
The characteristics of Central Valley NPDES dischargers are complied by sub-region from
north to south in Table A-I corresponding to Figures A-la-d. County codes and abbreviation
definitions are presented in Tables A-2 and A-3. The frequency of toxics monitoring
performed by NPDES dischargers is presented in Table A-4. Concentration data for both
metals and organic chemicals (where available) as well as flows and load calculations are
tabulated in Appendix B.

Almost all NPDES dischargers were required to monitor their effluent for water matrix
parameters or constituents (most commonly pH, EC, DO, C1, and temperature), although,
toxics monitoring was much less prevalent (Table III-1). Only 15% of the total NPDES out-
flow was monitored for metals and organic chemicals and 22% was monitored for oil and
grease. Monitoring for organic chemicals was largely limited to phenols, PCBs, PCP,
hydrazine, and EPA methods 601-2 and 624-5. Receiving water monitoring for oil and grease
and metals was highly infrequent, although, most NPDES dischargers monitored for
conventional constituents in the receiving water (Table III-1).

Figure III-I and Table II1-2 show that there are three predominant NPDES effluent types
discharging in the Central Valley. Plant cooling water (PCW) comprised over half the total
volume (51%) followed by fish hatchery waste (FHW; 23%) and domestic/industrial sewage
(WTP/STP; 20%). Treated lagoon water (TLW) and pulp process waste (PPW) percentages were
much lower at approximately three and two percent, respectively. All other discharges
combined, comprised less than one percent of the total NPDES outflow. Although high
volume output does not necessarily imply greater water quality degradation, it does indicate a
greater loading potential. The three largest NPDES discharge types (PCW, WTP/STP, FHW)
and OPW are further discussed with respect to metals and oil and grease.

a. Plant Cooling Wastewater
Plant cooling water made up more than half the total volume of wastewater discharged under
the NPDES program. Plant cooling water is primarily made up of "non-contact", "once
through", water used to cool industrial machinery, although, PCW use varies with the facility
(Table III-3). Most Central Valley PCW was discharged from the PG & E Contra Costa power
plant which averaged over 500 million gallons per day (MGD), accounting for 87% of all PCW
flows or 44% of all NPDES discharges (Figure III-l). The plant is located at Antioch near the
confluence of the Sacramento and San Joaquin Rivers.

Around one percent of the total Central Valley PCW outflow was monitored for metals and oil
and grease (Table II1-4); the low percentage is due to the lack of required monitoring for a
major portion of the PG & E Contra Costa power plant effluent.

Oil and grease concentrations in Central Valley PCW discharges during 1985 averaged around
2,000 ug/l which was slightly lower than the WTP/STP averages similarly calculated (Table III-
5). Assuming this average for all PCW dischargers, the loading of oil and grease from all PCW
sources would be high due to the large volumes discharged. The variability in the oil and
grease levels is inherent in Central Valley PCW due, in part, to the different characteristics of
each PCW. Table III-3 shows that, although most of the PCWs employ non-contact cooling
processes, the industry uses, unique to each, undoubtedly affect the effluent quality.

Trace metal data for Central Valley PCW effluent was sparse, however, from the data
collected, it appears that several compounds were present in PCW effluent (Table Ill-5). It
should be noted that the levels may not necessarily reflect metals contributed strictly by the
industry since several PCW dischargers use upstream water sources already containing

7
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Table III-’I. PERCENT (%) OF TOTAL NPOES OUTFLO~ THAT IS MONITORED.

MONITORING PERCENTAGE BY VOLUME (%)

PARAMETER DISCHARGE RECEIVING WATERS

Conventional Parameters 1/ 100 92
Organic Chemicals 15 11
Metals 15 0.13
Oil and Grease 22 0.06

1/ Temp., pH, DO, TDS, TSS, BOO, COO, coliform, CL, TOC,
NBAS, nitrogen products, etc.

Table III-2.," PERCENTAGES OF CENTRAL VALLEY NPDES CUTFLO~/ TYPES
TO THE SACRAMENTO-SAN JOAGUIN DELTA/ESTUARY. 1/

PERCENTAGE TYPE EFFLUENT DESCRIPTION

51.17 PCW Plant Cooling Water

23.41 FHW Fish Hatchery Waste
18.95 WTP Wastewater Treatment PLant

3.13 TLW Treated Lagoon Water

2.22 PPW Pulp Paper Process Waste
0.74 STP Sewage Treatment Plant

0.15 AMD Acid Mine Drainage

0.08 TG~ Treated Ground Water

0.07 FPW Food Processing Waste

0.04 OPW Oil Production Waste

I/ Non-continuous dischargers and Tulare Basin

dischargers were excluded.

Figure III-1. MAJOR CENTRAL VALLEY NPOES EFFLUENT VOLUME PERCENTAGES.

PPW 2%

TLW 3% ~r 0.4%,

WTP/STP 20% WTP, STP

PCW 51%

FHW 23%

o
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Table III-3. CHARACTERISTICS OF PLANT COOLING WATER (PCW) USES.

FACILITY NAME INDUSTRY DESCRIPTION PLANT COOLING WATER USE

-McClellan Air Force Base Aircraft testing and maintainance Non-contact building coolers

-McCormic and Baxter Wood treatmeht plant Non-contact equipment cooling use({ in creosote
wood treatment

-Mohawk Rubber Co. Rubber manufacturing Non-contact equipment cooling; contact cooling

sprayed over freshly manufactured rubber products
-Gold Bond Building Products Manufacturer of paper boxes Non-contact power plant equipment cooling
-Gladding and McBean Co. Clay product manufacturing Non-contact factory press cooling

COOE     FLOW (MGD) USE
-Pacific Gas and Electric Co., Fossil fuel ....................................................................
Contra Costa Power Plant power plant OO1 200.430 Reverse osmosis blowdown, filtered boiler blow-

down, floor drains, storm runoff, cooling water.

OO2 390.485 Boiler blowdown, intake screen wash,
cooling water, wash water from chemical cleaning

operations, and air preheater and fireside washes.

OO3-OO5 4.092 Fish pumps, storm drainage, intake screen, and

fireside washes.

Table III-4. NPDES PCW BASELINE FLO~S AND METALS AN~ OIL & GREASE MA3NITORING.

MONITORING

EFFLUENT AGENCY NAME FACILITY NAME BASELINE ........................

TYPE I/ FLOW (mgd) OIL & GREASE METALS 2/

PCW/PW PACIFIC GAS AND ELECTRIC CO. CONTRA COSTA POWER PLT (ANTIOCH) 594.5100
PCW/WTP SACRAMENTO M.U.O. P~NCHO SECO 4.7170 X X (2)

PCW/SWD PROCTER AND GAMBLE COMPANY WASTE TREATMENT PLANT 4.5000

, PCW DAVIS CANNING COMPANY ATWATER CANNERY 2.1810 X (1)
PCW GOLD BOND BUILDING PROOUCTS STOCKTON FACILITY 1.8000 X
PCW FORMICA CORP, SIERRA PLANT 1.0000

PCW LIBBEY OWENS FORD COMPANY LATHROP PLANT IO,WTP 0.6400 X X (4)
PCW MOHAWK RUBBER COMPANY STOCKTON PLANT 0.5600 X

PCW SHELL DEVELOPMENT COMPANY AGRICULTUAL RESEARCH DIVISION 0.4528

PCW MCCORMICK & BAXTER CREOSOTING STOCKTON WASTE TRT PLANT 0.4100 X X (2)

PCW ISC WINES OF CALIFORNIA COOLING & PROCESS WASTES 0.4000
PCW GOODYEAR TIRE AND RUBBER CO. VITAFILM PLANT 0.3100
PCW ISC WINES ITALIAN SWISS COLONY WINERY 0.3000

PCW TURNER WINERY WASTE TREATMENT FACILITY 0.3000

PCW/IYS PACIFIC GAS AND ELECTRIC CO. CONTRA COSTA POWER PLT (ANTIOCH) 0.2010 X

PCW VICTOR BALATA BELTING CO. VICTOR BALATA BELTING COMPANY 0.0600
PCW GLADDING, MCBEAN AND CO. LINCOLN PLANT 0,0400 X
PCW E&J GALLO WINERY MOOESTO FACILITY 0.0350

PCW MATER MISERICORDIAE HOSPITAL MERCY HOSPITAL 0.0180

PCW STILLWATER ORCHARDS COMPANY HO00 COLD STORAGE TERMINAL 0.0050

PCW IMPERIAL WEST CHEMICAL WASTE TRT FACILITY 0.0009

PCW UC LAWRENCE LIVERMORE LAB SITE 300 COOLING WTR DISCHARGE 0.0000
PCW TRI VALLEY GROWERS TOM SPUR PLANT #4 0.0000

percent of total outflow monitored = I% I%

I/ See Table A-3 for definitions.

2/ Number of metals required to be monitored.
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Table III-5. AVERAGE METALS AND OIL AND GREASE CONCENTPJ&TIONS IN CENTRAL VALLEY PCW, WTP, AND OPW
WASTEWATER, 1985 (BLANK SPACES INDICATE NO AVAILABLE DATA).

Plant Cooling Wastewater (PCt4)

AVERAGE CONCENTRATION (ug/l)

FACILITY As Cd Cr Cu Pb Hg ~i Ag Zn .CN OIL AND GREASE

McCormic and Baxter (001) 957

McCormic ar~J Baxter (002) <4 7 1,400
Davis Canning Co. 0.9

Libby Owens Ford 5 2,300
McClellan Air Force Base 5 18 36 16 9 4 123

Gladding McBean 2,800

Mohawk Rubber Co. 1,900

Gold Bond Building Products 74

Pacific Gas and Electric Co. 4,333

AVERAGE 0 5 8 26.5 16 9 4 123 1,966

Harrison et al., 1979 2/ 0.8-3.3

Domestic and Industrial Sewage Wastewater (WTP/STP)

Beale Air Force Base <10 <50 1/ 28 <20 1.45 <0.1 2,400
E.I. DuPont 104 38 1,800

Sharpe Arn~/ Depot <10 <50 <100 10 1~500

SRCSD <5 0.33 10 17 2 0.02 9 <5 91 2.4 1,700

Stockton, City of 0.2 0.8 11 20 12 1.04 38 <5 22 <2 58

Merced, City of 4.3 6 10 2.7 13,100

SMUD 2,800

Crown Zellerbach Corp. 1,700

Lodi, City of 800

Tracy, City of <10 I 8 <100 <10 <I 700 <5 <100 <100 600

Roseville, City of 300

AVERAGE 2.3 2 33 22 16 0.84 187 0 41 0.8 2,433

Chang and Page, 197-7 3/ <5 <5 18 8 0.2 4 40 I

Laxen and Harrison, 1981 4/ 139 36 12

Oil Production Wastewater (OPg)

Termo Co. 2,800

Shell CA Production 3,000

International Oil and Gas Co. 7,300
Pestana, John, Family Trust 5,200
Allied Energy Corp. 2,900

AVERAGE 4,240

I/ Same for Or(6+).

2/ Effluent concentration range from a California power station.

3/ Median concentration from several southern California gTPs.

4/ Grab sample from a WTP with upstream plating worka.
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pollutants. It is apparent that there is presently not enough information on Central Valley
PCW water quality. More monitoring for trace metals and oil and grease is needed to better
determine PCW discharge contributions to Valley loads.

b. Fish Hatchery Wastewater
Fish hatchery wastewater accounted for 23% of the total Central Valley NPDES effluent
volume. The major hatcheries included the USFWS Coleman Hatchery (located on Battle
Creek, Shasta County), the CDFG Mokelumne River Fish Installation, and the CDFG
American River Trout Hatchery. Fish hatchery wastewater from flow-through rearing ponds
and spawning channels is generally "clean", with pollutant concerns focusing on suspended
solids, settleable matter, and the occasional presence of algieides. Conventional constituents
and, occasionally, biocides (e.g., Acrolein) are monitored in the effluent; metals and oil and
grease monitoring was not required. While the volume is large, pollutant loading impacts from
FHW are believed to be minimal.

c. D.ome~ti¢/Industrial Sewage Wastewater
Domestic/industrial sewage treatment plant effluent (WTP/STP) comprised approximately 20%
of the total Central Va’lley NPDES outflows. Over half the total WTP/STP outflow was from a
single discharger, the Sacramento Regional County Sanitation District (SRCSD), located on the
Sacramento River at Freeport. Most Central Valley WTP/STP wastewater was monitored for
both oil and grease (76%) and metals (75%)(Table III~6). This was primarily due to the
extensive monitoring conducted at the two largest WTP facilities, SRCSD and Stockton, which
together, accounted for 66% of total WTP/STP outflows. Monitoring for all priority pollutants
is required at all WTP/STP plants with flows over 5 MGD (Standard Provisions Requirements),
and are also required where the Regional Board believes there may be a problem with these
compounds.

Oil and grease levels in Central Valley WTP/STP effluent averaged around 2,500 ug/l and
varied considerably, ranging from 58 ug/l to as high as 13,100 ug/l. The wide concentration
range was most probably due to the type of system dischargers, analytical methodology,
treatment operation, and storm drain input. It should be noted that the high oil and grease
concentration for Merced POTW (13,100 ug/l) was the result of a single grab sample and may
not be fully representative of the discharge.

Several trace metals were commonly found in WTP/STP effluent (Table 111-5). Mercury,
copper, lead, cyanide, and zinc were prevalent in Central Valley WTP/STP wastewater at levels
similar to those measured at other California POTWs. Data was most abundant for the two
largest WTPs (SRCSD [150 MGD] and Stockton [29 MGD]) which monitored priority pollutant
metals on a weekly and quarterly basis, respectively. Concentration values for arsenic,
chromium, cadmium, and nickel were quite dissimilar between the major WTPs. For instance,
Tracy detected 700 ug/l of nickel in a single grab sample, whereas, nickel in Merced’s effluent
only averaged around 2.7 ug/l. As discussed below, this difference resulted in extremely high
nickel loads for Tracy. Concentration inequities between WTPs are due to the type and
number of industrial operators discharging to the system, the degree and type of treatment
process, analytical laboratory discrepancies, and combined storm drain input (U.S.EPA, 1982).
Since most WTP/STPs detected metals averaging in the low- to mid-ppb concentration range,
high analytical detection limits reported by several facilities precluded their potential presence
at common levels (e.g., copper: <100 ppb; chromium: <50 ppb; cadmium: <10 ppb). The
inequities in WTP/STP metals concentrations demonstrates the need for facility-specific data
as well as consistent, reasonable, detection limits if the data is to be usable for loading
estimates.

d. Oil Production Wastewater
All OPW dischargers were required to monitor for oil and grease but not metals (Table Ili-6).
The average oil and grease concentration from Central Valley OPWs (4,200 ug/1) was higher
than either the PCW or WTP discharge averages (as expeeted)(Table III-5), although, the
baseline flows were relatively diminutive. Oil production wastewater is defined here as
groundwater that has come in contact with crude oil during the process of extraction.
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Table III-6. NPDES WTP/STP WASTWATER BASELINE FLOWS AND METALS AND OIL & GREASE EFFLUENT MONITORING.

MONITORING
EFFLUENT AGENCY NAME FACILITY NAME BASELINE ........................

TYPE FLOW (mgd) OIL & GREASE METALS 1/

WTP SACRAMENTO REGIONAL CO SD SACRAMENTO REGIONAL Wg,/TP 150.0000 X X (14)
WTP STOCKTON-MAIN STP STOCKTON STP-MAIN. PLANT 29.0000 X X (14)

WTP ROSEVILLE, CITY OF ROSEVILLE STP 11.7500 X X
WTP TURLOCK, CITY OF TURLOCK t~,/TP 8.0000 X

WTP VACAVILLE, CITY OF EASTERLY SEWAGE TRT PLANT 6.0000
WTP MERCED, CITY OF WASTE TREATMENT PLANT 5.5000 X X (14)

WTP/PCW SACRAMENTO M.U.D. RANCHO SECO 4.717’0 X X (2)

WTP LOOI, CITY OF WHITE SLOUGH WATER POLL CON PU 4.7000 X
WTP TRACY,CITY OF TRACY SEWAGE TRT. PLANT 4.0000 X X (14)
WTP DAVIS, CITY OF CITY OF DAVIS STP 3.5800

WTP REDDING, CITY OF REDDING STP-CLEAR CREEK PLANT 3.5000
WTP SEWAGE COHM-OROVILLE REGION WWTP 3.5000
WTP YUBA CITY WASTE WATER RECLAMATION PLANT 3.5000
WTP CHICO, CITY OF MAIN TREATMENT PLANT 3.0000

WTP ATWATER, CITY OF SEWAGE TREATMENT PLANT

WTP UNIVERSITY OF CALIFORNIA MAIN STP 1.8000
WTP RED BLUFF, CITY OF RED BLUFF STP 1.2200

WTP ANDERSON, CITY OF ANDERSON STP 1.2000
WTP PLACERVILLE, CITY OF HANGTOWN CREEK WTP 1.2000
WTP BEALE AIR FORCE BASE WWTP 1.1000 X X (6)
WTP OLIVEHURST P.U.D. WWTP 1.0000
WTP PLACER CO SEWER MAINT DIST 1 WWTP 0.9500
WTP QUINCY SANITARY DISTRICT QUINCY STP 0.9100

WTP E.I. DU PONT DE NEMOURS & CO. ANTIOCH FACILITY 0.9000 X X (2)

WTP GUSTINE, CITY OF GUSTINE STP 0.9000
WTP GALT, CITY OF GALT SD 0.8750

WTP LINDA COUNTY WATER DISTRICT WPCP 0.8.~(:>0

WTP CORNING, CITY OF CORNING STP O.B300 ..

WTP AUBURN~ CITY OF WWTP 0.8200
WTP WILLOWS, CITY OF W~TP 0.7500

WTP U.S. DEPARTMENT OF INTERIOR YOSEMITE NATIONAL PARK, EL PORTAL 0.7200

WTP JACKSON, CITY OF JACKSON S.T.P. 0.7100
WTP NEVADA CITY, CITY OF WWTP 0.6900
WTP EL DORADO IRRIGATION DISTRICT EL DORADO HILLS WW TRT PLANT 0.6500
WTP RIO ALTO WATER DISTRICT LAKE CALIFORNIA STP 0.6400

WTP SHASTA DAM AREA PUB UTIL DIST SEWAGE TREATMENT PLANT 0.6000

WTP VACAVILLE, CITY OF INDUSTRIAL WASTE TREAT. FAC. 0.6000

WTP NEVADA COUNTY SAN. DIST. NO.1 LAKE OF THE PINES 0.5780

WTP NEWflAN, CITY OF NEWNAN ~TF 0.5750
WTP MT SHASTA, CITY OF MT SHASTA STP 0.5200

WTP CHESTER PUBLIC UTILITY DISTRIC CHESTER SANITARY DISTRICT WWTP 0.5000

WTP COLUSA~ CITY OF I~MTP 0.5000

(tabte continued on next page)
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table 1II-6. (continued)

MONITORING
EFFLUENT AGENCY NAME FACILITY MARE BASELINE ........................

TYPE FLOW (mgd) OIL & GREASE METALS

WTP SACRM4ENTO REGIONAL CGtJNTY SD C~BINED WASTEWATER CONTROL SY 0.5000
WTP WALNUT GROVE SMD WALNUT GROVE WWTP 0.5000
WTP DUNSMUIR, CITY OF DUNSMUIR STP

’WTP SHASTA CO. SERVICES AREA N0.17 COTTONt~:]O0 WWTP 0.4000
WTP PLANADA COHMUNTIY SERV. DIST. WASTE TREATMENT ~ACILITY 0.3770
STP BIGGS, CITY OF BIGGS STP 0.3500
STP DOS PALOS, CITY OF WASTE TREATMENT FACILITY 0.3500
WTP PORTOLA, CITY OF PORTOLA STP 0.3500
WTP RIO VISTA, CITY O~ WASTE TRT. FACILITY 0.3500
STP ALTURAS CITY OF ALTURAS HUNICIPAL WWTP 0.3400
WTP LIVE OAK, CITY OF WWTP 0.3000

WTP PATTERSON, CITY OF PATTERSON WASTE TRT PLANT 0.3000
WTP PLACER CO SEWER MAINT DIST 3 WASTE TRT FACILITY 0.3000
WTP SAN ANDREAS SANITARY DIST. SAN ANDREAS WWTF 0.3000
WTP DONNER SUMMIT PUBLIC UTILITY ~ATP 0.2800
STP DEUEL VOC. INSTITUTE DEUEL VOCATNL INST. STP 0.2500
STP NEVADA COONTY SD NO. 1 LAKE WILDWOGO SP IMPR ZONE 1 0.2500
STP PLACER CO SEWER HAINT DIST 2 k~/TP 0.2500
WTP US ARHY-SHARPE ARMY DEPOT D(~4. AND IND. WASTE TRT. PLANT Q.22QO X X
WTP MARIPOSA PUD WASTE TREATMENT FACILITY O.2OO0
STP SOUTHERN CALIF EDISON CO. BIG CREEK POWERHOUSE NO.1 0.0210
STP SOUTHERN CALIF EDISON CO. BIG CREEK P(7,~ERHOUSE NO.3 0.0100
WTP SIMPSON PAPER COMPANY RIPON FACILITY O.OOO0

total = 272.789

percent of flow monitored = 77~ 75%

OPW TERMO COMPANY BRENTWO00 OIL AND GAS FIELDS 0.3360 X
OPW SHELL CALIFORNIA pRODUCTION BRENT~,K]O0 OIL AND GAS FIELDS 0.1890 X
OPW INTERNATIONAL OIL & GAS CO. BRENTWO(]O OIL AND GAS FIELDS 0.0280 X
OPW PESTANA, JOHN, FAMILY TRUST BRENT~:X]O OIL AND GAS FIELDS 0.0240 X

OPW ALLIED ENERGY CORP. BRENTWO00 OIL AND GAS FIELDS 0.0029 X

total = ¯ 0.579~
perceht of flow monitored = 100 % 0 %

I/ Number of metals required to be monitored in parentheses.
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Concentrations varied between 2,800 and 7,300 ug/1. The major impact from these sources
would be to immediate receiving waters with low flows. Past inspections of streams receiving
OPW show traces of oil but no in-depth studies have been completed to date on the effects to
resident aquatic biota.

2. Annual Loads
a. Trace Metals
The 1985 annual loads of 11 trace metals from select NPDES dischargers are presented in Table
III-7. With the exception of chromium 6+, four POTW WTPs (SRCSD, Stockton, Tr’acy, and
Merced) together accounted for greater than 90% of the total measured metals loads. In some
cases, high POTW loads were due to large outflows, and in other cases, to high concentrations.
For instance, although SRCSD had, by far, the largest outflows, loads of arsenic and nickel
were primarily contributed by Merced and Tracy, respectively, due to their high effluent
concentrations. High metals concentrations, frequently exceeding U.S.EPA water quality
criteria, were common in Central Valley POTW effluent. These loading estimates exclude the
contribution from a major portion of the PG & E Contra Costa power plant which, because it’s
high outflows (over 500 MGD), would discharge very large loads regardless of the effluent
concentrations.

Trace metal detection limits were highly varied. For instance, copper and cyanide detection
limits between dischargers ranged two orders of magnitude from <I to <100 ppb and <0.1 to
<10 ppb, respectively. Because elevated detection limits can conceal the presence of low to
moderate levels of metals, mass loading estimates are affected - profoundly at the higher
volume facilities. The accuracy of NPDES metals loading estimates would be greatly improved
by analyzing with standard limits attainable using graphite furnace detection. Furthermore,
trace metal monitoring at larger volume dischargers would also improve loading estimates.

b. Oi! and Grease.
Annual oil and grease loads for individual NPDES dischargers ranged from 20 to 665,000
pounds (Table Ili-8). Ninety-five percent of the measured loads were discharged by three
WTP/STPs: SRCSD, Merced, and SMUD. The SRCSD was, by far, the single highest loader
primarily because of it’s high outflow; the diminutive average concentration is an
underestimate due to high reported detection limits (<5,000 ug/1). Although Stockton WTP had
a relatively high volume output, the low average concentration kept their loading low.
Conversely, Merced had the second largest loading value primarily due to an extremely high
average concentration, reported from a single grab sample collected during 1985. Both Merced
and SMUD oil and grease levels were higher than levels detected at most OPW facilities.

Although OPW oil and grease concentration averages were high (ranging from 2,800 to 7,300
ug/l), their poundage output was relatively low due to their small discharge volumes. Loads
from all OPW dischargers combined contributed less than one percent of the Central Valley’s
total oil and grease loads. Furthermore, OPW dischargers may have lower levels of the toxic
component of oil and grease - the polycyclie aromatic hydrocarbons (PAHs) - because PAHs
increase sharply in concentration as oil is heated in use (SWRCB Bay-Delta Hearings
Testimony, 1987).

Similar to the trace metals analyses, oil and grease detection limits varied substantially between
individual dischargers, ranging from <26 to as high as <5,000 ug/1. As a result, inequalities in
loading estimates occur because the detection limit values must be replaced with a value at the
limit for a worst case estimate or replaced with zero (as was done here). A detection limit of
<1,000 ug/l is attainable using a simple gravimetric measurement (EPA method 9070).
Detecting oil and grease at the lowest possible limit would greatly increase the accuracy of
loading estimates as well as standardize the procedure results between dischargers.

3. M0nthlv Loads
a. Trace Metal~
Monthly trace metal loads were highly variable during 1985 (Figures III-2A-C) primarily as a
result of concentration fluctuations (i.e., monthly flows were fairly constant for each of the
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Table III-7. NPDES FACILITY ANNUAL TRACE METALS LOADS, 1985.

FACILITY                      LOWEST          AVERAGE          LOADS (Lbs.)
DETECTION     CONCENTRATION ....................

TRACE METAL       NAME                         TYPE 1/     LIMIT (ug/l)       (ug/L)       FACILITY (~) TOTAL

ARSENIC Merced, City of WTP 4 4.3 72 (86)
Stockton, City of WTP <1 4/ 0.2 12 (14)
HcCormick & Baxter PCW 3/ <4 0 0

* SRCSD ~TP <5 0 2/ 0
Tracy, City of ~TP <10 O 0

Wickes Forest Products TGg <5 9 0

CADMIUM                         SRCSD ~TP <I 0.33 132 (42)

~J Merced, City of WTP 6 6 101 (32)

= L Stockton, City of ~TP <2 0.8 60 (19)
~ Tracy, City of gTP <5 1.4 17 (5)

McClellan AFB PC~ <4 4/ 5 3
Beale AFB WTP <10 0 0
Sharpe Army Depot. WTP <10 0 0

313

CHROMIUM SRCSD ~TP <5 10 3696 (75)

Stockton, City of gTP <5 10.6 828 (17)

E.I. DuPont De Nemours & Co. WTP <20 104 204 (4)

Tracy, City of gTP <10 11 134 (3)

~ickes Forest Products TG~ NA 489 24

Libby Owens-Ford Co. PC~# <40 5 12

McClellan AFB PCg 6 4/ 18 11 ’
Davis Canning Co. PCW <10 11 0.55

Beale AFB WTP <50 0 0
Merced, City of ~TP <6 0 0

Sharpe Army Depot ~TP <50 0 0

4910

CHROMIUM(6+) Wickes Forest Products TG~ NA 248 12 (100)

Beale AFB WTP <50 0 0

Merced, City of ~TP NA 0 0
SRCSD NTP <5 0 0

Tracy, City of t4TP NA 0 0

12
COPPER SRCSD ~TP <5 17 6312 (79)

Stockton, City of WTP <20 20 1572 (20)

Beate AFB WTP NA 28 84 (1)

McClellan AFB PCW 12 4/ 36 21

McCormick & Baxter PCW 3/ <20 7 0

Merced, City of NTP <1 0 0

Tracy, City of ~TP <100 0 O
gickes Forest Products TG~ <10 10 0

7989

(continued on next page)
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Table III-7. NPDES FACILITY ANNUAL TRACE METALS LOADS, 1985.

FACILITY LOWEST AVERAGE L(~I&DS (lbs.)
...................................... DETECTIOR CONCENTRATIOM ....................

TRACE METAL NAME TYPE I/ LIMIT lug/l) lug/l) FACILITY (%)     TOTAL

ARSENIC Merced, City of WTP 4 4.3 72 (86)
Stockton, City of WTP <I 4/ 0.2 12 (14)
McCormick & Baxter PCW 3/ <4 0 0
SRCSD WTP <5 0 2/ 0
Tracy, City of ~TP <10 0 0
gickes Forest Products TGW <5 9 0

CADMIUM SRCSD WTP <1 0.33 132 (42)
Merced, City of WTP 6 6 101 (32)
Stockton, City of WTP <2 0.8 60 (19)
TracY0 City of WTP <5 1.4 17 (5)
McClellan AFB PC~ <44/ 5 3
Beate AFB WTP <10 0 0
Sharpe Arn~/ Depot UTP <10 0 0

313
CHROMIUM SRCSD WTP <5 10 3,696 (75)

Stockton, City of WTP <5 10.6 828 (17)
E.I. DuPont De Nemours & Co. WTP <20 104 204 (4)
Tracy, City of WTP <10 11 134 (3)

Wickes Forest Products TG~ NA 489 24
LibbyOwens-Ford Co. PCW <40 5 12
McClel[an AFB PCW 6 4/ 18 11
Davis Canning Co. PCW <10 11 1
Bea[e AFB UTP <50 0 0

~ Merced, City of WTP <6 0 0

Sharpe Army Depot WTP <50 0 0

4,910

CHROMIUM(6+)      Wickes Forest Products TGW NA 248 12 (100)
., BeaLe AFB ~TP <50 0 0
~’/"_ Merced, City of WTP NA 0 0

SRCSD WTP <5 0 0
Tracy, City of WTP NA 0 0

12

COPPER SRCSD WTP <5 17 6,312 (79)
Stockton, City of WTP <20 20 1,572 (20)
Beate AFB WTP NA 28 ~ (1)
McCLellan AFB PCW 12 41 36 21
McCormick & Baxter PC~ 3/ <20 7 0
Merced, City of WTP <1 0 0
Tracy, City of WTP <100 0 0

Wickes Forest Products TGW <10 10 0
7,989

(continued on next page)
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TabLe III-7.    (continued)

FACILITY LOWEST AVERAGE LOADS (lbs.)
...................................... DETECTIO~ CONCENTRATION .....................

TRACE METAL NAME TYPE I/    LIMIT (ugll) lug/l) FACILITY     TOTAL

LEAD Stockton, City of WTP <5 12.2 960 (48)

SRCSD WTP <5 2 792 (40)
~ Merced, City of WTP 15 10 168 (8)

E.I. DuPont OeNemours & Co. WTP <6 41 38 72 (4)

McClellan AFB PCW 41 4/ 16 9
Beate AFB WTP <20 0 0
Sharpe Army Depot WTP <100 0 0
Tracy, City of WTP <5 0 0

2,001
MERCURY Stockton, City of WTP <0.2 1.04 84 (83)

SRCSD WTP <0.2 0.02 13 (13)
Beale AFB WTP <1 1.45 4 (4)

"" Merced, City of WTP <1 0 0
Tracy, City of WTP <1 0 0

101
NICKEL Tracy, City of WTP lO0 4/ 700 11,742 (64)

SRCSD WTP <5 9 3,468 (19)
Stockton, City of WTP <15 4/ 38 2,976 (16)

~..~- Merced, City of WTP 27 2.7 45
McClellan AFB PCW 13 4/ 9 5
LibbyOwens-Ford Co. PCW <50 0 0

18,236
SILVER Stockton, City of WTP 1 4/ 2.2 96 (98)

McClellan AFB WTP <3 4/ 4 2 (2)
~i~T-, Merced, City of WTP <8 0 0

SRCSD ~TP <5 0 0
Tracy, City of WTP <1 0 0

98
ZINC SRCSD WTP <11 4/ "91 34,260 (95)

Stockton, City of WTP <11 4/ 22 1,728 (5)
McClellan AFB WTP <22 41 123 73

~.’: Merced, City of WTP <100 0 0
Sharpe Army Depot WTP <10 41 10 0
Tracy, City of WTP <100 0 0

36,061

CYANIDE SRCSO WTP <5 2.4 1,008 (100)
Beale AFB WTP <0.1 0 2/ 0

~-~Merced, City of gTP 410 0 0
Stockton, City of WTP <2 0 0
Tracy, City of gTP <10 0 0

1,008

1/ See Table A-3 for definitions.
2/ Single grab sample.
3/ Discharge 001 and 002
4/ Lowest concentration detected.
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TabLe lII-8. NPDES FACILITY ANNUAL OIL AND GREASE LOADS~ 1985.

LOWEST AVERAGE PERCENT
DETECTION CONCENTRATION OIL & GREASE OF

FACILITY NAHE TYPE 1/ LIHIT (t.’g/t) (ug/t) (LBS.) TOTAL

SRCSD I~TP <5000 1741 6~5121 64
Merced, City of IzrP 21~7 21
Sacramento Municipet UtiLity O~str~ct P~/STP ~ 2/ 3~1 ~ 8
Cro~ Zetter~ch ~P <1000 2/ 1~ 1~0 2
L~i, City of gTP <100 ~0 9~9~ I

Gta~fng Hc Bean & Co. P~ <5000 2/ 2~ 85~ 1
Beate AFB ~P <5~ 2/ 2;QQ ~56 1
Tra~, City of WTP <100 2/ 5~ 5310 1
Rosevitte, City of ~P <100 Z/ 2~ 50~ 0.5
S~ockt~, Cf~y of ~P <1000 58 ~5~ 0.~
Pacific Gas & Et~t~c P~/ZYS <2OOQ 2/ 2~17 ~33~ O.&
L~Owens-Ford Co. PCg <100 ~29 4032 0.~
E.Z. D~on~ D~urs & Co. ~P <300 2/ 1~2 ~6~ 0.3
Te~ Co. OPg <2000 27~ 17~ 0.2
SheLt CaLifornia Pr~ctfon OPg <1100 2/ 3020 1392 0.1
Hoha~k Ru~r Co. P~ <2000 1918 1152 0.1
International Oft & Gas Co. ~g <3000 2/ ~0 612 0.1
HcCo~fck & Baxter P~(O02) <1000 1~2~ 5~0 0.1
Pes~ana, John (Br~t~o~ O~t & Gas Fietds) O~ <~0 2/ 5191 ~ 0.0
GoLd Bo~ Buitding Pr~ts P~ <26 2/ 7~ 3~3 0.0
HcComick & Baxter P~(O01) <1000 957 336 0.0
Shar~ Ar~ De~ gTP <300 2/ 1500 32~ 0.0
ALLi~ Ene~ Corp. ~g x20QO 28% 20 0.0

....................... . .............................................

TOTAL 10~5876

1/ See Tabte A-3 for deffniti~s.
2/ Lo~es~ concentration de~ec~.
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major dischargers). Central Valley monthly loading variability (except Cr 6+) was influenced
primarily by four POTW WTPs (SRCSD, Stockton, Tracy, and Merced) and is probably
reflective of fluctuations in influent concentrations (U.S.EPA, 1982). Loads for several metals
common at high levels in urban runoff (lead, copper, zinc) peaked during the rainy season
(October-March), suggesting a potential influence from combined urban runoff/sewage
inflows. The U.S.EPA (1982) has documented increased pollutant concentrations in the
effluent of POTWs accepting combined urban runoff/sewage inputs. Furthermore, other
discharge types may be contributing to seasonal load differences since many facilities direct
their yard runoff into the system (e.g., PCW). However, the loads did not correlate well with
Sacramento rainfall (Figure III-2E), used as an indicator of general Central Valley rainfall
trends. Whatever the cause, monthly loads from NPDES dischargers varied dramatically from
month to month during 1985, exhibiting the need for several months’ data for representative
load estimations.

b. Oil and Grease
Monthly oil and grease load fluctuations observed in 1985 NPDES discharges (Figure III-2D)
were primarily the resu}t of a few POTWs. Trends in seasonal load increases were not apparent
due to the "less than detection" values reported during a few months at the largest POTW
(SRCSD), causing the loads to dip dramatically. In-depth trend analysis was restricted due to
the limits of the data (e.g., high detection limits) and the methods used.

4. Reliability of Self-Monitoring Data

The accuracy of NPDES self-monitoring data for metals and oil and grease may be
questionable. It is well known that most chemical analyses are erroneous when stringent
quality control procedures are not followed. More credence could be lent to toxics data from
NPDES self-monitoring submissions by including a requirement for choosing an approved
analytical laboratory within the permit (presently this requirement is stipulated in the Standard
Provisions Requirements, May 1986). The CDHS already has a laboratory approval program
for hazardous waste analysis which can be integrated in the NPDES permit conditions as a
requirement. Data quality could further be improved by also stipulating the, limits of detection
as a requirement for important toxic compounds such as trace metals.

2O
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IV. ACID MINE DRAINAGE

A. INTRODUCTION

The Central Valley Regional Water Quality Control Board presently manages 81 mines under the
Waste Discharge Requirement (WDR) and NPDES permitting programs. The Sacramento office
oversees 55 active metal mines permitted under the WDR system, the Redding office has 13, and
the Fresno office manages eight (Table IV-l). Those mines with NPDES permits are listed in
Table IV-2. Since most inactive mines are classified as non-point sources, the Regional Board
manages them on a case to case basis, although in som~ instances, formal permits have been issued
as a basis for further enforcement action.

Mines, once active in the extraction of heavy metals, have the potential to spontaneously generate
acid mine drainage (AMD) containing toxic levels of copper, cadmium, zinc, and lesser levels of
other toxic metals (e.g., nickel, lead, chromium). Acid mine drainage is produced in abandoned
tunnel complexes or at the. surface of used waste rock piles. Because mining operations have
ceased altogether, the present land/mine owner may be unwilling or economically unable to abate
the discharge. Further complications occur when the mine site has been sold by the original
mining company. Conversely, active mines must comply with WDR conditions as a requisite for
continued operations. Although, active mine waste may pose a water quality threat, the permit
conditions usually allow for only inert or non-hazardous waste releases. Substantial progress has
been made by the Regional Board in curtailing AMD discharges but forcing or incorporating
abatement measures remains very time consuming.

Inactive mining prospects are numerous throughout the Central Valley. For instance, at least 160
mine prospects have been documented in Sierra County alone based on California Dept. of Mines
and Geology (CDMG) reports and U.S. Geological Survey (USGS) 7 minute quad maps (Matteoli,
pers. comm.). Although, smaller mining prospects are investigated by the Regional Board on a
compliant basis, most of the larger mines have already been studied. In Buer et al. (1979), 41 of
the largest inactive mines known at the time had been characterized and ranked according to their
threat to downstream water quality.

Acid mine drainage (AMD) is formed primarily from the oxidation of pyrite sulfide ores
(FeS2)(U.S.EPA, 1973 and 1985; Scott and Hayes, 1975; Shumate et al., 1971; and Shumate and
Brant, 1971). The oxidation of pyrite is a chemical reaction that occurs within mine tunnel
complexes and at the surface of refuse piles (tailings and waste rock dumps) and usually produces
sulfuric acid with a pH of around three. The low pH dissolves metals in the surrounding rock
generating a discharge containing high dissolved concentrations of copper, zinc (ppm x 100-
1,000), cadmium (ppm x 0.1-10), and sometimes other metals. Tunnel complexes act as
accelerators of AMD formation due to the increased area of exposed pyrite (e.g., walls, ceiling)
and the wet and humid conditions of the mine’s interior. For pyrite oxidation to proceed at a
significant rate, oxygen must be supplied in the gaseous phase. For instance, only pyritic material
that is situated above the groundwater table and is exposed to an oxygen containing atmosphere
can be oxidized at significant rates. The products of AMD, formed in the mine, are carried out
of the mine when infiltrating water floods the interior to the level of the lowermost adit. Acid
mine drainage is also discharged from refuse piles when rainfall or stream flow contacts the pile,
transporting the products to downstream receiving waters. As AMD mixes with normal creek
water (e.g., pH 7-8), ferric hydroxide precipitates out (along with other metals) producing the
typical orange gelatinous floe seen at inactive mine sites. Acid mine drainage from both refuse
piles and tunnels cause the same water quality problems: copper and zinc levels that are toxic to
receiving water biota.

The exception to typical Central Valley AMD producing sites are inactive mercury mines.
Although some sites release pyrite oxidation products, the primary water quality threat from
mercury mines exists as rainfall and surface water runoff from mercury burdened waste piles.
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TabLe IV-1. METAL MINING RELATED FACILITIES MANAGED UNDER THE WASTE DISCHARGE SYSTEM (WOS) IN THE CENTRAL VALLEY.

Sacramento Office

AGENCY NN4E FACILITY NAME WOS # 1/ COUNTY    WASTE TYPE DESCRIPTION

ALHAMBI~ MINES, INC RUBY MINE 5A462022002 Sierra    Product washwater (1)
ALHAMBRA - ATLANTA GOLD MINE WILBER E. TIME AND M.A. TIME 5A091092001 EL Dorado Product washwater wastes (O)
BAYES MINE k~ POND 5A2~2018001 Nevada Waste produced fr~n industrial process (D)
BIG DIPPER MINE TON C.DYKE DRILLING & BLASTING 5A512030001 PLacer Waste produced froth industrial process (D)
BRUSH CREEK MINING CO. INC C~kRDNER~S PT MtNE/I~HITE MTN CO 5A462017001 Sierra Waste preduced from industrial process (O)
BRUSH CREEK MINING & DEV. INC. BRUSH CREEK LOOE MINE 5A462005001 Sierra Waste produced from industrial process (D)
CALIF. DEPT. OF PARKS AND REC MALAKOFF DIGGINS HISTORIC PARK 5A290802001 Nevada Stormwater runoff (D)
CARSON HILL GOLD MINING CORP. CARSON HILL MINE 5B052011001Cataveras Industrial process waste(D), erosion waste(I)
CHANNEL GROUP,THE PLACER MINE 5A(F~2016Q~1 EL Dorado Dredging spoils (I)
CORONA MINE MINING WASTE DISCHARGE 5A282002001Napa Pro(~WJCt washwater wastes (D)
DEEP MOON I MINE WW 5A462012001 Sierra MisceLLaneous (I)
DEWEY F. PETTIGREW WINKEYE MINE 5A462010001 Sierra Waste produced from industrial process (I)
DICKEY EXPLORATION CO. ONIENTAL MINE 5A46200~}01 Sierra Waste pro~uced from industrial process (D)
EAST BRANCH GRAVEL MINE GOLD MiNE 5A]12039001 PLacer Erosion waste (D)
EL DORADO MINE MIMING OPERATIONS 5/L312027001 PLacer Dredging spoils (D)
GEOPLACERS INC JOUBERT DIGGINS 5A462020001 Sierra Product washwater (I)
GEY~ MINES CALIF. CARR MINE 5A042025001 Butte Preduct washwater wastes (D)
GOLD RESERVE MINING INC. FRENCH CORRAL HYDRAULIC MINE 5A~2016001 Nevada Erosion Waste
GOLD ROCK iNDUSTRIES BLAZING STAR MILL/MINE 5B052011001 Cataveras Industrial process waste, stormwater runoff(D
GORGE QUEEN MINING COMPANY MINING OPERATIONS 5A~12028001 Placer Dredging spoils (D)
GREENHORN MINING AND AGGR.INC. PLACER MINING OPERATION 5A582021001 Yuba Dredging spoils (I)
HANNIX MINES COMPANY WASTE WATER PONDS 5A462005001 Sierra Product washwater (I)
HERMISTON, DAVID NEWTON MINE 5B03200~001 /!~w~]or Waste preduced from industrial process (I)
HONESTAKE MINING COMPANY McLAUGHL]N MINE 5A172013001 Lake Erosion waste (D)
INDEPENDENT MINE OPERATORS MINING OPERATIONS 5A312026001 PLacer Dredging spoils (D)
INT,L RESOURCES AND MINERALS BIRCHVILLE HYDRAULIC PiT 5A~2025001 Neveda Product washwater wastes (D)
INTERNATIONAL RESOURCES INC. ABBOTT MINE 5AIT2OOSQO1 Lake Waste pr(K~uced from industrial process (O)
JACK WESSMAN, ~NER MT. DIABLO MERCURY MINE 5B0720~]001Contra CosStormwater ru~ff (H)
JAMES CREEK PLACER MINE MINING WASTE DISCHARGE 5A282003001Napa Contaminated Ground Water(D), erosion waste(I
JASPER PLACER MINE W POND 5A292019001 Nevada Product washwater wastes (D)
LANDERS BAR AND STEAMBOAT BAR PLACER NINES 5A582017001Yuba Dredging spoits (I)
M AND H MINING. CO M & H PLACER MINING CLAIM 5A4&0105001 Sierra Product washwater (I)
MARCYES PLACER MINE MINING OPERATIONS 5k:312022001 PLacer Dredging spoils (D)
MICHAEL MEISTER MILLER OSCEOLA/MORNING GLORY MINES 5A462021001 Sierra Waste pro(kJced from industrial process (I)
MINERAL STRATEGIES HAZEL CREEK M[NE, GOLD MINE 5A092007001 EL Doredo Dredging spoiLs (I)
MINNIE-HA-HA PLACER MINE POISON OAK FLAT MILL SITE 5A042029001 Butte Erosion Waste (1)
MRS T, W. PEAR,N, ET AL CALIFORNIA PLACERS INC. 5~31104~A)01 PLacer Product washwater wastes (D)
NEOCENE EXPLOP~kTIONS PLACER MINE 5A462014001 Sierra Waste produced from industrial process (1)
NEW PENN MINES, INC. PENN MINE 5B052004001Cataveras Waste produced from industrial process (I)
NORTH COLUMBIA AGGREGATES TR(X)O PLACER MINE 5A~20~01 Neveda Erosion Waste ([)
OAT HILL EXTENSION MINE WASTE DISCHARGE 5A282005001Napa Contaminated Grour~J Water (D)
OAT HILL MINE WASTE DISPOSAL FACILITY 5A28200~A}01Napa Waste produced from industrial process (D)
ONNI ENTERPRISES, INC. BLUE GOUGE MINE 5A092014001 EL Doredo Waste pr(xJuced from industrial process (D)
PLUMBAGO MINES, INC PLONBAGO LOOE MINE 5A461002001 Sierra Waste pro(kJced from in(kJstriat process (1)
RICHTER~ B.C. GOLD MINE 5A042030001 Butte Product washwater (I)
ROBERT W.. PERKIN, JOSEPH S. FO EL DORADO MILL SITE            5B052010001Cataveras Waste produced from industrial process (I)
S R MINERALS CORP BLUE LEAD MINE 5A0~2027001 Butte Erosion waste (D)
SIERRA NEVADA MINE & EXPLOR. PLACER MINE WASTE TRT. FACILIT5A582011GO1Yuba Dre(~ing spoils (I)
SOLWO00 MINING CO-ARVO JOKI SOL WOOD MINE 5A~2018001 Sierra Waste pro~kJced from industrial process (I)
SPRING CREEK MINE ki¢ POND 5A292007001 Nevada Product washwater wastes (D)
SPRING VALLEY MINERALS, INC. CHEROI~EE MINE 5AOZ~10~O01 Butte Contaminated GroundWater (D)
SUMMERS, DEL TUNGOMINE 5A~2005001 EL Dorado Waste pro~k~ed from irK~ustria[ process (I)
TERTIARY, INC./E.A. HATHAWAY HATH-REICH PLACER MINE 5A~2009001 Sierra Product washwater wastes (D)
U.S. GEO. RESOURCES~ iNC. SORE FINGER POINT-PLACER CLAIM §A3120~2001 Placer Dredging spoils (D)
U.S.FOREST SERVICE WALKER MINE TAILINGS 5k320704003 Ptumas Erosion waste (D)

continued on next page
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TabLe IV-1. (continued)

AGENCY NAME FACILITY NAME ~OS # 1/ COUNTY WASTE TYPE DESCRIPTION 2/

Redding Office

CONE ENTERPRISE, KR(X~f USBLM CONE ENTERPRISE PLACER MINE 5A459007001 Shasta Industrial process waste(H),storm runoff(~
CONSOLIDATED PLACER DRDG,USBLM IGO GOLD PLACER COHPANY 5A459009001 Shasta Waste produced frcxn industrial process (H
FISHER-WATT MINING COHPANY HAYDEN HILL MINE 5A183001001 Lassen Waste produced fro~ industrial process (H
IRON MOUNTAIN MINES, INC IMN PILOT PLANT 5A45~001002 Shasta Waste produced from industrial process
JOE MUNKOFF & USBLM HAYDEN HILL MINE 5A18~002001Lassen Waste produced from industrial process (H;
LUCKY CHANCE MINING CQHPANY SUNNYSIDE MINE 5A]22013QQ1 PLumes Dredging spoils (D)
H[CHOLLS PLACER MINING COI4PANY HARY CAHERON MINE WTP 5A522009001 PLumes Dredging spoils (D)
NORTHAIR MINES LTD BULLY HILL & RISING STAR MINES 5A459002001 Shasta Storm~ater runoff from contaminated soi[(H
RUBY J. MINING CO PLACER MINE 5A~22007001 PLumes Product washwater wastes (D)
SENECA MINING & DEVELOPMENT CO SENECA MINE 5AJ322070001 PLumes Product washwater wastes
USBLM-HULETO~N MINING COHPANY HULECO MINE 5A459004001 Shasta Washwater wastes (D), storm~ater runoff
USDA FS PLUHAS WALKER MINE TAILINGS 5A]2070400] PLumes Erosion wastes (H)
WASHINGTON NIAGARA MINING LTD WASHINGTON MINE 5A459005001 Shasta Industrial process waste(H),storm runoff(N

Fresno Office
...............................................................................................................................

ARCHER MINING CO. ARCHER MINE 5D102013001 FRESNO    MisceLLaneous wastewater (D)
BRO~N, JOEL RUTH PIERCE MILL 5C221014001HARIPOSA Industrial process waste (D)
CAL-MERC MINING CO. JUN[PER MINES 5C352000001 SAN BENITCl4isceLLaneous wastewater
IDRIA LAND & DEVELOPMENT CO. NEW IDRIA MINE 5C352001001 SAN BENITOZndustriat process waste(D),miscettaneous(E
JORDAN, FRED AND WALKER, DOCK JORDAN-WALKER TUNGSTEN MILL 5D5420~9001 TULARE    Washwater wastes (D)
MT. GAINES MINE MTo GAINES MINE 5C221013001HARIPOSA Industrial process waste (D)
SIERRA GOLD PLACERS McCABE FLAT MINING 5C222000001RARIPOSA Washwater wastes (D)
TELEDYNE TUNGSTEN CORP STRAWBERRY MINE 5C20201400~ HADERA    Industrial process waste (I)

1/ Waste Discharge System n~z~ber. The unique nt~d~er assigned to each Waste Discharge Requ~re~nents recipient.
2/ Description given to agency=s activity. D---designated (non-hadardous but may pose water quality threat),

N=non-hazardous solid wastes, H=hazardous, and I=inert.

TabLe IV-2. ACTIVE AND INACTIVE MINING FACILITIES IN THE CENTRAL VALLEY HANAGED UNDER THE NPDES PROGRAM

AGENCY NAHE FACILITY NAME NPDES # COUNTY WASTE TYPE

ALHAMBRA MINES, INC. HAPLE GROVE MINE CA0081591 Sierra process waste
CALCON MINING, INC. CA008190~ process waste

- D.E.g. CORP.-CANDOR EXP. SUNNYSIDE MINE CA00797~ Sierra process waste
FEATHER FORK MINES MINE WASTEWATER PONDS CA0080~69 P[u~tas process Haste
HQHESTAKE MINING CO. MCLAUGHL[N MINE CAOQ81477 Lake process waste
IRON HOUNTAIN MINES, INC. ACID MINE DRAINAGE CA0081108 Shasta acid m~ne drainage
JAMESTOt~N MINE/SMC SOMOILA MINING CO. GA0081698 TuoLurnne process waste
KANAKA CREEK JOINT VENTURE TH 16 TO 1 MINE CA0081809 Sierra process waste
PORTLAND GENERAL ELECTRIC CO. MIRACLE HOT SPRINGS MINE CA0081116 Kern washwater
ROBERT L, BARRY, ET AL. MALKER MINE CA0080110 PLazas acid mine drainage
SHARON STEEL CORP. R/~4NOTH MINE CA0081876 Shasta acid mine drainage
SILVER KING NINES INC. BALAKLALA/KEYSTONE MINES CA0081~ Shasta acid mine drainage
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Information and histories of fifteen major inactive mines in the Central Valley (as concluded in
Buer et el., 1979) were reviewed to determine the extent of their pollutant contribution to the
Central Valley. Information was garnered from Regional Boa.rd case history files and pertinent
reports. A review of the major characteristics of each mine is followed by mass loading estimates
from mines situated below major reservoirs.

B. METHODS

Trace metal loads were estimated from inactive mines d~scharging below major dam structures
(Iron Mountain, Newton, New Idria, and Afterthought Mines). Loads were calculated as the
product of average water concentrations (total), flow-volumes, and the proper conversion factors.
Concentrations reported as "less than detection" were assigned a value of zero for the calculations.
Copper and zinc loads from Iron Mt. Mine (IMRV[) were estimated using monthly Spring Creek
Diversion Dam (SCDD) release data and weekly concentration measurements as reported in 1985
U.S. Bureau of Reclamation (USBR) "Daily Operation Sheets"; the concentration data has been
confirmed to be relatively, accurate (Heiman pers. comm.). Afterthought Mine loads were
estimated by separating the data into wet and dry periods corresponding to seasonal sampling
information. Loads from Newton and New Idria Mines were calculated with averaged historic
values. Although, Cherokee and Manzanita Mines are situated below most major dams, data was
too limited for calculating loads.

C. RESULTS AND DISCUSSION

1. Characteristics of Meier Central Valley Ina~tivg Mines
Table IV-3 and Figures IV-I and IV-2 show the characteristics of several major mines and
their location in the Central Valley. A majority of the mines are clustered around Redding
in the northern Sacramento Valley - the most notable is IMM. The IIVIM complex is
considered the largest AMD pollutant source in the Central Valley. Other major mines
around the Valley producing AMD include the Penn, Walker, Cherokee, and Newton Mines.
Mercury extraction mines are primarily located in the western foothills of the Central Valley.
Although some mercury mines discharge products of pyrite oxidation (e.g., Corona, New
Idria, and Mt. Diablo Mines), the mercury content of surrounding refuse piles is considered
the major pollutant threatening water quality from these mines. Most of the mines in Table
IV-3 possess at least one adit and several adits within a mine complex is more common. The
exceptions are Manzanita and Sulfur Bank Mines which are open pit mines. Refuse piles
(waste rock and tailings) are present at every mine site.

Inactive mines have degraded water quality from both tunnel releases and runoff from
surrounding refuse piles. At almost all the sites, year-round tunnel releases has completely
eliminated stream life in the immediate receiving streams (Table IV-3). Further
downstream, periodic impairment incidences can occur because of varying discharge volumes
and receiving water conditions. For instance, impacts such as fish kills have been chronicled
in the upper Sacramento River for over 40 years (Nordstrom et al., 1977). Furthermore, fish
kills in localized arms of Shasta Lake occur almost annually where streams, receiving summer
AMD from tunnel releases, initially empty into the lake. As with tunnel discharges, rainfall
runoff from mine sites can also impact water quality.

The limited number of studies that have been performed on runoff from refuse piles show
that the water quality impairment and loading potential from this component of inactive
mines can be substantial. For instance, prior to abatement controls, runoff from Penn Mine
refuse piles was causing periodic salmonid die-offs at the Mokelumne .River fish installation
(geetenwald, 1978). Copper and zinc contaminated runoff travelled the distance of
Camanehe Reservoir (approximately 10 miles) along the submerged Mokelumne Riverbed to
the base of the dam, subsequently causing fish kills several days after a storm event. Other
incidences of polluted runoff have been related to mercury extraction mines. Runoff from
Mt. Diablo Mine was believed to have contaminated Marsh Creek Reservoir (downstream
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Table IV-3. SUHHARY OF 15 HAJOR INACTIVE MINES LOCATED IN THE CENTRAL VALLEY.

ABATEMENT MEASURES CO#4PLETED 5/
HAP NAHE       NAJOR          HAJOR RANK & RECEIVING WATERS CVR~#QCB PERMIT(S) ISSUED 4/ .....: ..................................
I.D. COUNTY POLLUTANT(S) SOURCE(S) 1/ RAT[NG 2/ 3/ OR REQ~IIRED FS P RD SR AS HS CP SR

~ -Afterth~ht (Shasta)

Cu,Zn,~ Adit/Refuse     6 H Norton Gulch*-Little C~ Creek-Co~ Creek- t~OR X
Sscraemnto River

BM,KM-Balsktsta, Keystone, Shasta King (Shasta)
Cu, Zn, Cd     Adits/Refuse 4,5 H West Squa~ Creek*-Shasta Lake** NPDES (storm runof~ from X X X X

contecainated soil)
BHN -Bully Hill and Rising Star (Shasta)

Cu, Zn, Cd, Pb Refuse/Adits 8 H To~n Creek(?)-Shasta Lake kOR (storm runoff from X
contaminated sol [)

CKM -Cherokee (Butte)
Hg Refuse 17 M Sa~ill Ravine(?)-Dry Creek-Butte Creek ~OR (contaminated runoff)

ill~

CM -Corona (Napa)
Cu~ Hg 2 Adits/Refuse 14 M James Creek*-Pope Creek**-Lake Berryessa I~OR (wastewater)

GM -Greenhorn (Shasta) J
Cu, Zn, Cd     Refuse/Adit 12 M Willo~ Creek*-Crystal Creek-Clear Creek- None X

0Whiskeyto~n Lake

[HM -Iron Hountain Hine (Shasta)
Cu, Zn, Cd     Adits/Refuse 1H Boulder, Stickrock Creeks*-Spring Creek*- NPDES (precipitation plants), X (2) X X X

Sacramento River**                        ~DR (pilot plant), TPCA
MN -Hammoth (Shasta)

Cu, Zn, Cd     Adits/Refuse 2 H Shoemaker Gulch, Little Backbone Creek*- NPDES (storm runoff from     X (2) X X
Shasta Lake**                             contaminated soil)

HZM -Manzanita (Colusa)
Hg Refuse 16 H Sulfer Creek-Bear Creek-Cache Creek-Toe No~e

Drain-Cache Slough-Sacramento River
HbM -Ht Diablo (Contra Costa)

Hg~As,Zn,Pb, Cd Refuse/Adit 7 H Dunn Creek*-Harsh Creek**-Marsh Creek TPCA, ~OR (storm~ater X X X
Reservoir**-Marsh Creek-San Joaquin R~ver runoff)
(near Oakley)



Table IV-3 (continued).

ABATEHENT HEASURES COHPLETED 5/
NAP NANE NAJOR HAJOR RANK & RECEIVING WATERS CVR~CB PERHIT(S) ISSUED 4/ ........................................
I.D, COUNTY POLLUTANT(S) SOURCE(S) 1/ RATING 2/ 3/ OR REQUIRED FS P    RD SR AS HS CP SR

NIH -New ]dria (San Bonito)
As, Cu, Hg Adit/Refuse 13 H San Carlos Creek*-SiLver Creek-Panoche    I~)R X X

Creek-Fresno StouQh-San Joaquin River
(near Mendota)

NH -N~ton (A~dor)

Cu Refuse/Adit 11 N C~r Creek*-Sutter Creek-Dry Creek- t~l)R (process waste)

Hokelumne River
PH -Penn (Cataveras) I~.

Cu, Zn, As, Pb Refuse/Adit 3 H Hickiey Creek, Nine RLm Creek, Oregon TPCA, M)R (process waste) X (3) X X X
~--

no Creek*-Cemanche Lake-Noketumne River**
o~ SBH -SuLfer Bank Hine (Lake) I~.

H9, As Refuse 10 H Clear Lake** TPCA X X X CO

gH -gatker Hine (Pturnas)
Cu, Zn Adits/refuse 9 H DolLie Creek*-LJttte Grizzly Creek*-indian UDR (railings), t~R X (6) X X X X     ~-

/Creek**-East Branch North Fork Feather (adit), TPCA
River-North Fork Feather River-Feather 0
River-Oroviile Reservoir

1/ Refuse includes mining produced railings and/or-waste rock.
2/ Rank and rating reported from Buer et at. (1978) (H=high or H~medium threat to water quality).
3/ * indicates complete elimination of aquatic biota in receiving waters do~stream of the mine.

¯ * indicates periodic problems (e.g. fish kilts, ~ater discoloration, Loss of beneficat uses) due to the upstream mine.
4/ NPDES=Nationet Pollution Discharge Elimination System

t~OR=~aste Discharge Requirements
TPCA=Toxic Pit Control Act

5/ FS=Feasabitity Stk~Jy    P=Ponding    RD=Runoff Diversion SR=Sediment Removal AR=Air Seal    HS=Hydrotic Seal
CP=Copper Precipitation Plant    SR=Successfut Reimbursement (partial or full)



Figure IV-I. MAJOR INACTIVE MINE SITES IN THE NORTHERN CENTRAL
VALLEY. SEE TABLE IV-3 FOR MINE DESCRIPTIONS.
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Figure IV-2. MAJOR INACTIVE MINE SITES IN THE SOUTHERN CENTRAL
VALLEY. SEE TABLE IV-3 FOR MINE DESCRIPTIONS.
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from the mine) to the extent that CDHS was forced to restrict public access due to high
levels of mercury in fish. Rainfall runoff from both Mt. Diablo and New Idria Mercury
Mines have in the past forced downstream ranchers to find other sources of water for their
cattle and farmland when the streams were periodically impacted. Possibly the most
extensive mercury pollution problem in the Valley has been the result of overland runoff
from a single open pit mine located on the shoreline of Clear Lake (Sulfur Bank Mine).
Sulfur Bank Mine has been shown to be a major contributor of mercury laden sediment to
the Oaks Arm of Clear Lake (Walker pets. comm.). The California Dept. of Health Services
has subsequently posted public warnings against eating the mercury tainted fish there.

Controlling AMD is, and has been, a continuing effort by the Regional Board. Regional
Board involvement in pursuing site cleanup in some cases, has exceeded 28 years (e.g.,
Corona, Mt. Diablo, New Idria, Penn, Sulfur Bank, and Walker Mines). Documented
chronologies of Regional Board involvement in inactive mine regulation show that, in the
past, the initiation of enforcement action usually leads to litigation proceedings in the
California Court system (see chronologies in Appendix B). However, several mine owners
have responded well .to standard Board efforts to implement mitigative measures (NPDES and
WDR permits, Cease and Desist orders, and Cleanup and Abatement orders). Mitigative
measures have also been implemented using state Cleanup and Abatement or federal
Superfund monies. Point source permits (NPDES) have been issued in the past to mines
discharging from copper precipitation plants (e.g., IMM). Waste Discharge requirements
have also been issued to several mines as a precursor to further formal enforcement action.

Two general types of control structures have been incorporated at Central Valley mines; at-
source controls (e.g., portal seals, diversion works) and treatment (e.g., copper precipitation
plants). The most common control measure has been diversion of runoff around refuse piles
and, to a lesser extent, around subsidence areas above the mine (Table IV-3). Although a
total of four hydraulic plugs have been installed at three mine complexes (Balaklala, Walker,
and Mammoth Mines), their effectiveness can vary depending on the characteristics of the
mine (e.g., plug integrity, fissures and cracks, and other mine openings). The pending of
tailings runoff has been performed at several sites: the resultant buildup of metals to
hazardous levels has subjected these sites to Toxic Pit Control Act (TPCA) regulations.

2. Mass Loads
The concentration and flow data for the four mines are presented in Tables IV-4-8. Several
distinctions are apparent from the data. First, data from IMM was most complete since
flows and concentration measurements were, respectively, recorded daily and weekly by the
USBR. Conversely, a dearth of information existed for New Idria and Newton Mines. For
instance, the nature of the Newton Mine suggests that zinc and cadmium may be present at
high levels, however, only copper and mercury data was available. Moreover, analysis of the
samples occurred during 1965-79, making most of the available results questionable. The
lack of data may be inconsequential since outflows from Afterthought, Newton, and New
Idria Mines combined, made up only a small fraction of the total outflows compared to IMM.
It should be noted that other major AMD discharge sites exist in the Valley but were not
included in the loading estimates because of the potential for the pollutants to become
entrained within downstream reservoirs.

Iron Mountain Mine discharged the greatest trace metal loads during 1985 (Table IV~9).
Loads for copper and zinc were most notable ranging from 3,000 to 35,000 pounds per
month for copper and from 18,000 to 370,000 pounds per month for zinc (Figure IV-3).
Ninety six percent of the total AMD copper loads and 99% of the zinc loads came from
IMM. The lack of concentration data and diminutive flows from the other sites included
here may unfavorably distort IMM’s relative input, however, high loads from IMM have
been confirmed elsewhere. In 1977, IMM was estimated to contribute over 50% of the total
metals input to the upper Sacramento River Valley (Nordstrom et al., 1977). This is
significant since Nordstrom et al. included mines and stream tributaries above Shasta Dam
which were not included here. Therefore, although the loading from IMM is substantial,
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Tsb[e IV-~.. IRO~ NOUHTAIN NINE COPPER AND ZINC COt~CENTRATIO~S FROI~ SPRINGTable IV-5. NETALS LEVELS IN SPRIHG CREEK DIVERSION
¯ CREEl( DIVERSIO~ DAH, 1985, DATA OBTAINED FROH USBR DAILY DAH RELEASES (CHEH Hilt, 1985).

OPERATION SHEETS.
HETAL lUG/L) 11

SPRING CREEK D[VERSIC~4 NEAN ....................................
DAN RELEASES I~ATER CONCENTRATION YEAR PERIO0 NOHTH DAY CADHIUI4 CHROHIUI4 LEAD NICKEL 2/

(HG/L) 1/
RANGE NOHTHLY (TOTAL 1986 ~,/ET January ~, /~5 N.A. N.A. N.A.

HONTH (1985) (DAILY CFS) ACRE-FEET) COPPER N Z[NC N 17 88 N.A. N.A. N.A.
Fe4~r~ry I 120 N.A. N.A. N.A.

JANUARY 11-2/+ 702 I.~ /+ 12./+/+ /+ 15 6z+ N.A. N.A. N.A.

FEBRUARY 11-/+0 12/+6 1.50 /+ 11.31 /+ ~ 71 N.A. N.A. N.A.

~RCH 11-2/+ I/+20 1,5/+ 3 17./+2 2 " Narch -’ I/+ 7/+ N.A. N.A. N.A.

APRIL 0-2/+ 637 1.58 2 10.(>0 3 27 33 N.A. N.A. N.A.
~Y 0-52 926 1.80 I 7.00 1 April 10 69 N.A. N.A. N.A.
JUNE ~-/+3 2902 2.81 3 19./+9 3 25 91 N.A. N.A. N.A.
JULY 2/ 2613 4.15 5 29./+2 5 ......................................... -. ................... ~’-
AUGUST 31-38 2323 5.62 2 58./+0 2 AVERAGE 73 ~1

~ SEPTEHBER 0-~8 8/+1 3.69 3 /+3./+1 3 .............................................................
OCTOBER 6-11 667 3.01 3 /+9.00 3 DRY Nay 8 120 N.A. N.A. N.A.
NOVENBER 0-12 266 3.15 2 33.16 2 22 90 10 1/+ <15 i~0

DECEHBER 6-36 1/+5/+ 1.73 /+ 10./+5 /+ June 3/    5 120 N.A. 11 23 !~
28 161 N.A. N.A. N.A. ~._

1/ N=r~rnber of grab samples taken during the month. " ............................................................ ’ I
21 Fto~ values not available for July. Total acre-feet calculated AVERAGE 1~3 10 13 12

as mean of June and August ............................................................. ~

11 N.A.=not analyzed.
21 Less than detected (<15) uas assigned a value of O.
3/ Priority pollutant metals not detected on Nay 22 and June 5, 198~:

antimony (<20 ug/t); arsenic (<10 ug/l);beryklium (<1 ug/[);
mercury (<0.1 ug/l); selenium (<2 ug/[); silver (<1 ug/t); thalliu
(<10 ug/l).



Table IV-6. NEgTON MINE HISTORICAL METALS LEVELS AND FLOg.

CONC. (UG/L) 2/
FLOU MONITORING

YEAR DATE DISCHARGE SAMPLED 1/ (CFS) COPPER MERCURY    AGENCY

1965 April 12 mine area watercourses 0.5 N.A. N.A. CVRNQCB
1970 October 9 seepage from streambank 0;002 N.A. N.A. CVRI~QCB
1971 April 9 mine area 0.25 12,000 0.2 CVRk~C8
197<) March 12 stream downstream mine 0.32 11,400 N.A. CVRgQCB

AVERAGE 0.18 11700 0.2

LOADS ~POUNOS PER DAY) 11.36 0.00019

1/ As reported in the file memos.
2/ N.A.= not analyzed.

Table IV-7. NEg IDRIA MINE HISTORICAL METALS LEVELS AND FLOg.

CONCENTRATION (UG/L) 21
FLO~ MONITORING

YEAR DATE DISCHARGE SANPLED 1/     (CFS) ARSENIC CADMIUM COPPER CHROHIUN LEAD    MERCURY AGENCY

1971 June 28 waste and creek junction N.A. N.A. N.A. N.A. N.A. N.A. 11 CVRk~3CB
1975 April 1 main portal N.A. 50 0 580 0 10 2.3 CVRgQCB
1975 April 8 mine runoff 0.5-6 20 0 450 N.A. 10 4 CVRk~CB
1976 October 29 mine discharge 0.045 N.A. N.A. N.A, N.A. N.A. 1.4 U.S.EPA
1977 February 4 mine tunnel N.A. 5 52 80 250 150 0.5 OgNER

AVERAGE 0.3 25 17.3 370 125 56.7 3.8

LOADS (POUNDS PER DAY) 0.040 0.028 0.599 0.202 0.092 0.006

1/ As reported in the file memos.
2/ N.A.= not analyzed.
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TabLe IV-8. AFTERTHOUGHT NINE NETALS CONCENTRAT]ONS AND FLOU RATES.

CONCENTRATION (UG/L) CONCENTRATION (UG/L)

AHO    WEATHER ........................... AHD    UEATHER ...........................

SOURCE PER[OD MONTH (YEAR) FLOU (GPH)     CADN[UM COPPER ZINC SOURCE PERIOD MONTH (YEAR) FLOW (GPH)    CADNIUM COPPER ZINC

Seep Wet Hatch (1978) NA 10 10 580 Portal (6) Wet Narch (1978) NA 10 2250 2360
Aprft (1984) 0.25 0.3 3 220 April (1984) 1 10 650 1240
December (1984) 0.7 1 5 190 December (19~+) 1 20 750 1460

AVERAGE 0.5 4 6 330 AVERAGE 1.0 13 1217 1693

Dry J~ (1984) Dry ......... Dry J~ (1984) 0.2 5 450 1020 ~

August (1984) Dry ......... August (1984) Dry ......... I~

AVERAGE 0,0 0 0 0 AVERAGE 0.1 5 450 1020

Portal (4) Wet     Aprf[ (1984) 3.2 60 910 13000 Portal (8) Wet Nay (1975) NA 580 19400 127000 ~--
December (1984) 7.2 120 2820 25400 Hatch (1976) NA 1230 48900 313000 ~

...................................... Hatch (1978) RA 440 16500 96500
0

AVERAGE 5.2 90    1865    19200 April (1984) 18,4 410 17600 100000
December (1984) 28.3 740 34100 177000

Dry June (1984) 0.2 40     950    1300 ......................................
August (1984) Dry ......... AVERAGE 23.4 660 27300 162700

AVERAGE 0.1 40 950 1300 Dry June (1978) NA 730 26000 149000
JL~e (1984) 5.4 320 12100 91400

AUgust (1984) 3.5 740 34100 177000

AVERAGE 4.5 597 24067 139133



Figure IV-3. SPRING CREEK DIVERSION DAM DISCHARGES OF COPPER,
ZINC, AND CADMIUM FROM IRON MOUNTAIN MINE, 1985.
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information on the other mines is not complete enough to determine, with certainty, their
relative contribution.

Monthly copper and zinc loads from IMM were highest during the summer of 1985 (Figure
IV-3). The trend towards summer increases reflects a higher rate of discharge from SCDD
in accordance with a release schedule stipulated in a 1980 Memorandum of Understanding
with the Regional Board and several other agencies. In short, when Sacramento River flows
increase SCDD is allowed to release more (the assumption is higher dilution will occur).
During the summer months Shasta Dam releases typically increase by several times over the
wet period releases. When coordinated properly, copper and zinc levels in the River
downstream SCDD remain below stated criteria (copper:. 0.01 rag/l, zinc: 0.072 rag/l),
however, in an "emergency’, the allowable criteria levels are increased to 0.015 and 0.108
mg/l, respectively. An "emergency" situation exists when SCDD storage exceeds 5,000 acre-
feet. During periods of heavy rainfall SCDD may increase releases to lower the reservoir
level in an attempt to prevent an uncontrolled spill. Therefore, total monthly loads are
expected to increase during both the summer months and during periods of heavy rainfall.
Figure IV-2 shows IMM loads did increase during the summer (1985) as expected but did not
notably increase during the rainy season. This was possibly due to less than average.rainfall
received in 1985 that resulted in no uncontrolled releases.

TabLe IV-9. ANNUAL MASS LOADS OF METALS FROI~ FOUR MAJOR AB~ED MINES IN THE
CENTRAL VALLEY, 1985 (MINES LOCATED BELO~ DAM STRUCT~JRES). ,

POUNDS (PERCENT OF TOTAL IN PAREMTHESES)

MINE NAME ARSENIC CADMIUM CHROMIUM COPPER LEAD MERCURY NICKEL ZINC

Iron Mt. Mir~ 0 (0) 4,800 (99) 500 (87) 137,000 (96) 600 (94) 0 (0) 500 (100) 1,151,000 (99)
Others 11 12 6~ 72 6,300 ~ 2 0 11,000

GRAND TOTAL 12 4,800 500 143,000 600 2 500 1,162,000

1/ Newton, Ne~ Idr|a, and Aftertho~ht Mines.
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V. SACRAMENTO VALLEY AGRICULTURAL DRAINAGE

A. INTRODUCTION

Agriculture is pervasive throughout the Sacramento Valley. Much of the Valley’s 26,500 square
miles (California basin) is devoted to agricultural practices associated with growing rice.
Approximately three percent of the total basin or about 36% of the major agricultural watershed
acreage is dedicated to rice cultivation (Table V-I)(CDFA, 1979). The bulk of the tail-water
from Sacramento Valley agricultural drains originates from rice growing practices (Tanji et al.,
1978). Major agricultural watersheds in the Sacramento Valley extend from below Chico, south,
to the city of Sacramento (Figures V-1 and V-2).

Only drainage from the Sacramento Valley was reviewed here, although, agriculturally related
wastewater also originates from the Central Delta and San Joaquin Valley. San Joaquin drainage
was excluded because it is.presently being investigated by several state and federal agencies
making up the Technical Committee. The number of agricultural discharges from Delta island
pumps is extensive and beyond the scope of this report, however, a California Dept. of Water
Resources (CDWR) program is apparently underway to locate and characterize these discharges
(Proctor, pers. comm.).

Unlike organic chemicals, trace metals (most notably copper, zinc, cadmium, chromium, and
nickel) are consistently found in agricultural drainage. Metal concentration trends are discussed
next followed by an estimate of metallic mass loads from Sacramento Valley agriculture. Organic
chemical loads were not included due to the lack of adequate concentration data - molinate and
thiobencarb loads have been performed annually in other reports (Cornacchia et al., 1984-85;
CDFA, 1986).

B. METHODS

Much of the trace metal data from Sacramento Valley agriculture has been collected by the
Regional Board and the SWRCB over the past three years. Sampling was conducted during the
first half of 1987 to fill the existing data gaps from an earlier 1985 monitoring program
(Cornacchia, et al., 1986). Samples were collected from Colusa Basin Drain (CBD), Sacramento
Slough (SS), RD1OOO, RDI08, Toe Drain, and Natomas East Main Drain (NEMD) on a monthly
basis from January to April and weekly thereafter to July, 1987. In addition, a metals scan of
agricultural drainage during and after a rainstorm event (31 December 1986 to 7January" 1987)
was conducted to evaluate the potential for loading surges during the rainy season. Sampling and
quality assurance procedures are presented in Appendix F for the 1987 data and in Cornacchia et
al. (1986) for the 1985 sampling results.

Mass loads for several trace metals were calculated from five major Sacramento Valley
agricultural drains as the product of flow-volumes, total metal concentrations, and the proper
conversion factors. Flow-volumes (for 1985) from RD108, CBD, SS, Toe Drain, and RDIOOO
were obtained from USGS and CDWR data banks, reclamation districts’ records, and CDWR
Dayflow Reports (Table V-3). Concentration data for arsenic, cadmium, chromium, copper,
nickel, and zinc were averaged for the loading estimates; May-June concentrations were averaged
separately corresponding to the pesticide application period. Concentrations reported as "less than
detectable" were assigned a value of zero for the averaging.

C. RESULTS AND DISCUSSION

Trace metal concentration data is tabulated in Appendix D. Discussion of the quality control
results for the 1987 sample data is presented in Appendix F.
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Table V-I. ACREAGE ESTIMATES FOR SEVEN MAJOR SACRAMENTO VALLEY

AGRICULTURAL WATERSHEDS, 1982. I/

PERCENT

COMBINED OUTLET I.D. TOTAL RICE    OF TOTAL

WATERSHEDS 2/ IRRIGATED ACRES GROWING ACRES (~)

CBD, RD108, RD787, RCUD 450,000 196,000 44

RD70, BSO, CS, SS 485,000 185,000 38

11,500 3,700 32

43,000 21,000 49

51,000 11,000 22

NCC, RDIO00, NEMD 147,000 61,000 41

SID, HF 180,000 18,000 10

TOTAL 1,367,500 495,700 36

Adapted from CDWR, 1984 (DRAFT).

See Figures Vol and V-2 and Table V°2.

V-2. AGRICULTURAL DRAINS IN THE SACRAMENTO VALLEY.

I.D. EFFLUENT RECEIVING WATER ROUTE

DRAIN NAME STRUCTURE TO THE SACRAMENTO RIVER (SR)

I Cox Spill ? Feather R.->SR

2 Honcut Creek gravity Feather R.->SR

3 Butte SLough Outfatt gate SR

4 Jack Slough ? Feather R.->SR

5 RD 70 pump SR

6 Best Slough ? Bear R.->Feather R.->SR

7 RD 108 ~ SR

8 Sacramento Slough gravity SR

9 RD 787 p~m~o SR

10 Colusa Basin Drain gate SR

11 Ridge Cut W.D. gate Toe Drain->Cache SI.->SR

12 Nat--s Cross Canal gravity SR

13 Natomas W. Drain Pump Pu~Xo SR

14 RD 1000 gate/pu~o SR

15 Nato~s E. Main Drain gravity SR
16 Heidrick Farms gate Toe Drain->Cache SI.->SR

17 Untitled 1 pump SR
18 Solano I.D. ? Putah Cr.->Toe Drain->Cache St.-SR

19 Sun~390 (Sac. City) Pump SR

Refer to Figures V-I and v-2 for map I.D. location.
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Figure V-l. MAJOR NORTHERN SACRAMENTO VALLEY AGRICULTURAL
WATERSHEDS AND THEIR DISCHARGE LOCATIONS. SEE TABLE
V-2 FOR LOCATION DESCRIPTIONS.
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Figure V-2. MAJOR SOUTHERN SACRAMENTO VALLEY AGRICULTURAL
WATERSHEDS AND THEIR DISCHARGE LOCATIONS. SEE TABLE
V-2 FOR LOCATION DESCRIPTIONS.
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Table V-3. MONTHLY FLOW-VOLUMES FR(Z~M FIVE MAJOR SACRAMENTO VALLEY AGRICULTURAL DRAINAGES

(SOURCES: USGS, CDWR, AND RDIOOO DATA BANKS; CDWR DAYFLO~ REPORTS).

AGRICULTURAL DRAIN FLOW VOLUMES (AC-FT)

COLUSA SACRAMENTO TOTAL
MONTH (1985) RDI08 BASIN DRAIN SLCUGH RDIO00 TOE DRAIN OUTFLOW

January 2,834 19,210 36,080 1,370 2,981 62,475
February 2,204 10,180 31,640 0 8,707 52,731
March 3,208 12,500 29,720 580 284 46,292
April 2,055 24,470 37,530 500 0 64,555
May 7,932 56,840 51,020 180 0 115,972
June 7,137 39,920 45,860 0 0 92,917
July 7,369 68,840 52,050 157 0 128,416
August 9;363 87,870 89,610 1,339 0 188,182
September 6,369 97,870 97,580 3,506 0 205,325
October 1,295 25,740 95,.740 375 1,184 124,334
November 967 45,800 105,100 760 1,431 154,058
December 1,843 44,670 210,200 2,165 10,763 269,641

Table V-4. AVERAGE METALS CONCENTRATION RANGES IN SIX SACRAMENTO AGRICULTURAL

DRAINS, 1985-87.

AVERAGE CONCENTRATION IN UG/L    [AVERAGE(LOW-HIGH : NUMBER OF SAMPLES) COV IN PERCENT     2/

DRAIN      I/     ARSENIC                CADMIUM                                      CHROMIUM                                     COPPER                                          NICKEL                                          ZINC

RDI08         NA    0.2 (0.0-1.5:13)200 4.7 (1.5-9.0:9) 51    7.6 (4.5-14:13)32     8.T (0.0-16:13) 47     14 (4.0-30:13) 48

CBD        <5-2.3 0.1 (0.0-1.3:31)300    12 (4.5-37:17) 64    9.6 (8.5-21:38)36     8.6 (0.0-26:29) 62     25 (3.0-155:27)112

SS         <5-3.4 0.1 (0.0-0.6:18)100 8.6 (5.0-16:15) 45    8.6 (2.5-29:23)59     T.9 (0.0-22:19) 72     21 (1.0-70:18) 86

RDIO00       NA 0.1 (0.0-0.3:10)100 3.1 (0.5-5.5:10)58 8.7 (3.0-43:10)126 3.1 (0.0-T.5:10)I00 26 (4.5-144:10)158

NEMD          NA    0.2 (0.0-0.6:14)I00 6.5 (2.5-11:10) 37    7.6 (2.0-12:1.4)33     4.5 (0.0-17:14) 100    34 (9.0-96:14) 76

TD            NA    0.1 (0.0-0.4:9) 100    12 (5.5-21:9) 34     11 (B.0-14:9) 20      22 (12-33:9) 30     21 (14-27:9) 19

I/ See Table V-2 for drain definition.

2/ COV = coefficient of variation in percent (%).
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I. ~acramento Valley Agric.ultural Drain Characteristics
Drainage water from major agricultural watersheds is discharged at approximately 17
locations around the Valley (Table V=2). The Sacramento River is the eventual receiving
water for this runoff, however, not all drainages discharge directly to the River. The
Feather River and Cache Slough (North Delta) systems both convey drain water to the
Sacramento River from relatively large tracts of land (Table V-2; Figures V-I and V-2).
Conversely, Sacramento Slough (SS) and Colusa Basin Drain (CBD) discharge directly to the
River. Sacramento Slough and CBD are the two largest drains in the Valley, usually
contributing around 70% of all measured irrigation outflow during the May-June rice
growing season. Outflow from Natomas East Main Drain (NEMD), RDIOOO, and Sump 90
($90) is comprised of a combination of wastewater types including agricultural drainage,
urban runoff, and NPDES wastewater.

Three major agricultural discharge periods exist within the Sacramento Valley: the rice
growing season (May-June), rice field de-watering (August-September), and the wet season.
During May-June rice cultivation is initiated with the corresponding use, and subsequent
discharge, of a variety of pesticides. Agricultural drainage during this general time has been
shown to be acutely toxic to aquatic organisms; the observed toxicity is most likely due to the
off-site movement of rice pesticides (Foe, 1987a-b). During July-September Sacramento
Valley discharges increase and consist primarily of water purged from rice fields in
preparation for harvest (Table V-3). Rainy season outflows typically increase over other
months’ and have, during periods of extremely high rainfall, overtopped the drain levees
(Tanji et al., 1978). However, many of the Valley’s agricultural drains are artificially
controlled and may not always reflect such trends. Although agriculture outflows increased
from July-December, 1985, water tested during this general time period has been shown to
be relatively non-toxic (Foe, 1987b).

2. Trace Metal Trend~
Trace metals (most notably copper, zinc, chromium, and nickel) were common constituents
of Sacramento agricultural drainage at low to moderate levels (Table V-4). Both arsenic and
cadmium were found in agricultural drain water, however, their detection frequency was low
and limited to levels at just above the analytical limits. Concentration averages were
generally lower than similar metallic averages from urban runoff and acid mine drainage.
Multiple samples collected on 30 June 1987 show that there was significant variability in
metals concentration between the drains (p <0.01)(Table V-5). However, the averaged
replicates differed only by two to six ppb - very slight compared to the variability observed
from other discharge types (urban runoff, acid mine drainage, and regulated point sources
[i.e., NPDES dischargers]). The two largest drains, CBD and SS, differed with respect to
chromium and nickel only. Based on this data alone, the loads calculated for this period may
not require drain specific data, although, variability between the drains during etherseasons
is unknown.

Concentration data averaged separately for the rice and non-rice season was significantly
different. Copper and nickel concentrations were higher during the rice season (May-June)
and chromium was higher during the non-rice season (Table V-6). The copper difference
was most notable and may be related to applications of copper sulfate. Copper sulfate is
typically applied to standing rice field water during May-June to control blue green algae
(Cornacchia et al., 1984). Copper concentrations also fluctuated greater during the rice
season (COV = 54% compared to 35%), possibly reflecting pulses of treated~and untreated
water; higher concentration variability was usually recorded during the non=rice season for
the other compounds. Zinc was highly variable, however, a majority of the variation was
related to the analytical process (see Appendix F). Although, these results are preliminary in
nature, only copper showed any noteworthy difference between seasons, increasing during
the rice season possibly as a result of pesticide applications. The difference is large enough
(6.4 ppb versus 10.4 ppb) to be considered in future loading estimates.

Trace metals in CBD were scanned during and after a rainstorm event to evaluate the
potential for loading surges during the rainy season. Although the results did not indicate
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Table V-5. MEAN METALS CONCENTRATIONS FROM FIVE SACRAMENTO AGRICULTURAL

DRAINS SAMPLED ON 30 JUNE 1987.

REPLICATE MEAN CONCENTRATION IN UG/L (COV[%]) 2/

DRAIN I/ CHROMIUM COPPER NICKEL ZINC

RDI08 8.8 (5) cd 10 (6) d 43 (8) e 14 (11) abcd

CBD 8.2 (5) c 8.8 (20) bc 9.6 (5) d 13 (13) a

SS 6.4 (8) b 7.9 (5) bc 7.4 (7) c 14 (28) 8bc

RDIO00 2.8 (27) a 6.0 (11) a 5.2 (8) a 12 (29) ab

NEMO 8.8 (9) cd 7.6 (16) b 6.4 (8) b 17 (4) cd

I/ See Table V-2 for abrev~ation definitions.

2/ COV = coefficient of variation in percent (%). Means with no

cofl~n letter within s coLu~ were siQnificantly different

(p<O.01; N=5)(1-way ANOVA with Duncan’s n~Jltiple co~rison).

Table V-6. STATISTICAL COMPARISON OF RICE AND NON-RICE SEASON

AGRICULTURAL DRAIN METALS CONCENTRATIONS, 1987. 14

AVERAGE CONCENTRATION [(RANGE:N) COV(~)] I/

SEASON CHROMIUM * COPPER * NICKEL * ZINC

RICE 6.3 (4.5-9.0:14) 23    10.4 (6.0-28.5:14) 54    8.5 (3.0-12.0:14) 26     16 (3.0-41.0:14) 64

NON-RICE 8.2 (5.5-12.5:8) 31    6.4 (2.5-11.0:21) 35 6.3 (0.0-16.0:19) 67 27.9 (I.0-155:19) 116

I/ Sacra~nto Slough and Cotusa Basin Drain data only.

2/ Average (range:nunW~er of san~oles) coefficient of variation. Metals with * beside them,

are statistically different (p<O.05; Mann-Whitney U-Test).
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any definitive correlations, cadmium, copper, and zinc did fluctuate an order of magnitude
during the sampling period and nickel levels stayed essentially consistent throughout (Table
V-7). Copper, cadmium, and zinc levels fluctuated within their ranges and somewhat
simultaneously indicating some kind of trend. Levels were lowest on 5 January (0920 MST)
and notably higher 6 hours later the same day. The concentration fluctuations did not
correlate well with concurrently measured drain flows. There was also no strong correlation
between any of the metals and EC measurements (R-squared <0.3). Although pesticide
concentrations increase in agricultural runoff from rainfall events (Nicholaichuk and Grover,
1983; Mayeux et al., 1984; Wu et al., 1983; Rhode et al., 1980), similar relationships with
metals could not be distinguished here. Rainfall and drain flow measurements did, however,
corroborate with Cornacchia et al. (1986) showing that CBD outflow increased substantially
2-4 days after incipient rainfall. Metal concentrations in agricultural runoff appear to be
more complex in scope than merely related to outflow.

3. Mass Loads
Annual metal loads from the major Sacramento Valley agricultural drains are presented in
Table V-8. As expected, SS and CBD had the highest estimated 1985 output primarily due to
their large outflows. Sacramento Slough and CBD, combined, contributed over 95% of the
total annual arsenic, cadmium, chromium, copper, nickel, and zinc loads from the included
agricultural drains. Arsenic loads were based on three samples analyzed at UCD and,
although the concentrations are probably reliable,, the limited data base makes the load
estimates very preliminary. Table V-9 shows the drains included in the loading estimates
contributed approximately 83% of the total estimated agricultural outflow in the Valley
during 1982. Therefore, the loads probably reflect a good estimate (albeit conservative) since
the flow values reflected a majority of the total Sacramento Valley agricultural outflow.

Table v-7. COLUSA BASIN DRAIN METALS CONCENTRATIONS DURING AND

AND AFTER A STORM EVENT, 1986-87.

REPLICATE CONCENTRATION (UG/L) I/                 CUMULATIVE FLOW

DATE TIME ............................................ EC RAINFALL     (CFS)
MONTH/DAY (MST) COPPER    CADMIUM    NICKEL     ZINC    (dS/m) (INCHES) 2/    3/

12/31        0830                                                                 0.12

I/I          0830              NO SAMPLES TAKEN                              0.17

I/2         0830                                                              0.2.3

I/3          1330           6         0.4           6          16     0.870    0.46           247

I/4 ¯        1340           7         0.3           6          13     0.900    0.73           262

I/5          0920           5        <0.1           5           9     0.900    0.73           281

I/5          1540          11         0.7           6          24     0.935    0.73           243

I/6          0900           9         0.2           5          23     0.940    0.7"3           214

I/6          1445           7         0.3           5          35     0.925    0.7"3           215

I/7          0530           6         1.3           5          20     0.940     0.9           203

I/ Average of two replicates.

2/ Cumulative incipiant rainfall since December 31 (WoodLand Cooperative

Extention).
3/ Instantaneous flow in cubic feet per .second at Highway 20.
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Table V-8. ANNUAL MASS LOADS OF TRACE METALS FROM SACRAMENTO VALLEY AGRICULTURAL DRAINS, 1985.

ANNUAL LOADS (LBS) AND PERCENT OF TOTAL

DRAIN              ARSENIC I/ % CADMIUM % CHROMIUM % COPPER % NICKEL % ZINC

ROI08 372 4 18 3 858 2 1,100 3 1,100 3 1,800 2
Colusa Basin Drain 3,300 32 436 80 2,000 54 14,000 40 12,000 35 36,000 41
Sacramento Slough 6,400 62 79 14 15,000 41 19,000 54 20,000 59 48,000 54
RD1000 77 I 6 I 31 0 126 0 I 0 940 I
Toe Drain 179 2 7 I 827 2 690 2 1,000 3 1,800 2

TOTALS I0,000 546 38,000 35,000 34,000 89,000

I/ Based on the average of 3 samples (2.3, 2.2, 3.4 ug/l).

Table V-9. AGRICULTURAL DRAINAGE TO THE SACRAMENTO RIVER~ 1982.

(ADAPTED FROM CDWR, 1984).

MEASURED OUTFLO~ TOTAL

DRAIN I/ (AC’FT) PERCENT (%)

RD 108 * 98,200 9

RD 787 6,800 0.6

Colusa Basin Dra~n * 293,500 26

Knights Landing Ridge 12,400 I

Cut to Toe Drain *

TOTAL 410,900 37

Butte Slough Outfall 109,500 10

RD 10T 11,300 I

Sacramento Slough * 473,200 42

Cox Spill 8,000 0.7

TOTAL 602,000 54

Honcut 0 2/ 0

Jack Slough 41,000 2/ 4

Best Slough 0 2/

RD 1000 * 36,600 3

Toe Drain * 23,800 2/ 2

TOTAL I01,400 9

I/ * = Drains inc,luded in mess loading estimetes (Rx% of total).

2/ Outflow calculated from inI~Jt less evapotranspiration and deep

percolation.
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VI. URBAN RUNOFF

A. INTRODUCTION

Runoff from urbanized watersheds is a major point source in the Central Valley (CVRWQCB,
1987). Urban runoff (UR) discharges are a direct result of rainfall inputs to developed water-
sheds but also continue throughout summer dry periods from domestic/commercial irrigation,
groundwater infiltration, and washoff practices. Monthly UR outflows from Sacramento City
alone have been estimated to comprise over one percent of the Sacramento River year-round and
can exceed as much as six percent of the River during major rainstorm events. A variety of
inorganic and organic pollutants are present in UR and are usually found at their highest levels
during the early stages of each rainfall event (CVRWQCB, in prep.).

Copper, lead, and zinc are the most prevalent priority pollutants discharged in urban runoff
nationwide, although, arsexfie, cadmium, chromium, and nickel are also common constituents of
the UR matrix (U.S.EpA,’ 1983). Local studies have documented the common presence of nine
trace metals in Sacramento UR (Table VI-I) showing the wide concentration fluctuations (up to
two orders of magnitude) that are typically observed in UR during storm events. Water quality
criteria exeeedances are also common. The corresponding annual loads of copper, lead, and zinc
from Sacramento UR was estimated to be greater than similar loads coming from a wastewater/s-
ewage treatment plant servicing roughly the same area (CVRWQCB, 1987). This is significant
since the treatment plant (SRCSD) is the second largest NPDES discharge (in volume) in the
Central Valley.

Synthetic organic chemicals are less commonly detected in UR water. However, chemicals such
as polycyclie aromatic hydrocarbons (PAHs), industrial chemicals (most notably phenols, methyle-
ne chloride, phthalates) and a few select few pesticides (e.g., endosulfan, lindane, chlordane) are
periodically detected (U.S.EPA, 1983). One class of synthetic organic chemical that is ubiquitous
in UR are the PAHs. Polycyclie aromatic hydrocarbons originate from petroleum based products
such as fossil fuel combustion, crankcase oil, and road tar, and are commonly detected in storm
drain sediment at elevated levels (Table VI-2). Analysis of sediment for these compounds is
necessary due to their high affinity for particulate matter sorption. Urban runoff is believed to
be contributing substantially to downstream PAH sediment burdens (CVRWQCB, 1987).

Water and sediment from UR discharges are both toxic to aquatic biota. Urban runoff from
several Sacramento watersheds has repeatedly caused acute water column toxicity to fish and
invertebrates (Foe, 1986, 1987e). Furthermore, reduced survival and growth of indicator fish was
observed in the lower American River as a result of upstream urban runoff freshets. Solids
deposited from UR loading are associated with compounds that can exert their toxicity on bottom
dwelling organisms year-round (Malens, 1984; Pratt et al., 1981; Medeiros et aL, 1983). The
individual constituent(s) in UR primarily elf coting water column toxicity have not yet been
completely isolated.

Prior to 1984, UR was managed as a non-point source discharge under the provisions of Section
208 of PL 92-500 (the Pollution Control Amendments of 1972). In 1984, the U.S.EPA ruled that
UR was to be covered within the scope of the NPDES permit program as a point source (49FR
37998). As a point source, permit applications will be required by 1990-2 from large cities (over
population 100,000) and industrial facilities. Regulations regarding specific permit application
conditions are expected from U.S.EPA in autumn 1988.

B. METHODS

Mass loads of several metals and oil and grease were calculated for urban runoff discharges to the
Delta during 1985. Loads were estimated as the sum of dry and wet period inputs from the
urbanized watersheds of 19 cities in the Central Valley. Cities were included if they were within
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Table VI-1. TRACE METALS IN WATER lUG/L) FROM THREE SACRAMENTO CITY STORM DRAINS, 1972-5
(ADAPTED FROM SRCSD AND SAC, 1975).

TRACE RECOMMENDED SUMP 104 SUHP 111 ARCADE CREEK AT BRIDGE ROAD
ELEHENT CRITERIA 1/ Mean (range, n) Mean (range, n) Mean (range, n)

Arsenic 190 2.5 (<1-3.6; 28) 2.6 (1-8.2; 26) 1.6 (.4-4.2; 19)
Cadmium 1.1 6.5 (<1-90; 28) 5.6 (0-13; 26) 5.7 (2-11; 19)
Chromium (total) 210 25.9 (10-68; 28) 46.0 (9-I03; 27) 34.0 (9-60; 19)
Copper 12 41.8 (2-100; 28) 63.0 (7-170; 27) 30.0 (10-60; 19)
Lead 3.2 395.0 (50-1040; 28) 272.0 (50-580; 27) 73.0 (10-242; 19)
Mercury 0.012 1.2 (<.I-4.6; 28) I.~ (<.I-3.2; 27) 1.3 (.3-3.6; 19)
Nickel 160 27.0 (<10-48; 28) 48.0 (20-170; 27) 23.0 (6-46; 19)
Silver 0.12 3.0 (0-9; 28) 3.0 (0-10; 27) 4.0 (1-11; 19)
Zinc 110 258.0 (100-490; 28) 397.0 (120-1090; 27) 120.0 (32-210; 19)

I/ AnV~ient water quality criteria (U.S.EPA) to protect freshwater aquatic life; 4 day average.

Tabte Vl-2. POLYCYCLIC AROMATIC HYDROCARBONS (UG/KG, WET WEIGHT) IN SEDIMENT

FROM SACRAMENTO STORM DRAINS AND THE SACRAMENTO RIVER. 1/

SEDIMENT ORIGIN t SACRAMENTO STORM DRAIN ~ SACRAMENTO RIVER ~F1SH TISSUE 2/I

SAMPLE LOCATION IMORRISONI ARCADE I SUMP-1111SUMP-1111SUMP-1041MANLOVE ISACRAMENTO ISACRAMENTO ISTRIPED BASS

IcREEK I CREEK I       I       I       I       IRIWR AT IRIVER AT ((SACRAMENTO
% MOISTURE     I 58 J 29 I 46 I 58 I 54 I 36 ICOLUSA (COLLINS- IRIVER AT
% ORGANIC CARBON I 2.8 I 0.58 I 5.7 I 1.8 I 1.7 I 9 J IVILLE (COLLINSVILLE)

naphthalene <100 <100 760 110 <10000 <1000- <100 <100 4
acenaphthylene <100 <100 <2000 <100 <10000 <1000 <100 <100 ND
acenaphthene <200 <200 NA <200 <20000 <2000 <200 <200 3

fluorene <20 <20 <2000 220 <2000 <200 <20 <20 NA
phenanthrene 22 15 1300 2000 1400 280 <4 12.0 2173

anthracene 3 <2 <2000 470 260 24 <2 2.5 NA

fluoranthene 68 44 1500 3200 2400 720 <10 26.0 348

pyrene 47 43 1500 2400 2600 580 <20 36.0 1256

benzo(a)anthra- 25 21 980 1300 1200 380 <10 <10 26

cene

chrysene <100 28 1300 1000 1200 <1000 <10 19.0 128
benzo(b)fluoran- 28 25 900 970 750 270 <5 14.0 35(b +

thene
benzo(k)fluoran- 15 14 900 530 <500 170 <5 5.4 35(b +

thene

benzo(a)pyrene 26 28 820 1400 <1000 330 <10 12.0 ND
dibenzo(a,h)an- <400 <40 <4000 <4000 <4000 <400 <40 <40 NA

thracene

benzo(g,h,i)pery- 44 <20 <4000 <2000 <2000 <200 <20 <20 NA

lene

I-(1,2,3-cd)pyrene 40 40 <4000 1300 <1000 420 <10 13.0 NA

I/ Detectable values are underlined; < = less than analytical detection; ND = not detected; and NA = not analyzed

2/ U.S.FWS, 1983 (unpublished). Personal files of Marvin Jung, California Dept. of Water Resources. DWR, Sacramento, CA
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the top 80th percentile of incorporated populations of all Central Valley cities hydrologically
linked with the Sacramento-San Joaquin Delta/Estuary. Wet period volumes were calculated as
the product of city-specific rainfall and acreage, a runoff coefficient (0.3), and the appropriate
conversion factors. A runoff coefficient of 0.3 was chosen to provide a conservative estimate.
Dry period volumes were estimated using a general value of 0.I 18 acre-feet/acre/month as
discussed in CVRWQCB, 1987.

Wet and dry weather concentrations used in the loads are shown in Table VI-3. The lowest value
of each compound was used when several median flow-weighted concentrations were available to
provide a conservative estimate (values with asterisks). With the possible exception of the
U.S.EPA values, all wet weather event mean concentrations (EMCs) were calculated using zero in

~ place of values reported below detection. Rainfall data was obtained from National Weather
Service gauge information collected in, or near, the individual cities.

C. RESULTS AND DISCUSSION

Annual mass loads from Central Valley UR are presented in Table VI-4. Copper, zinc, lead, and
oil and grease loads were most notable and are compared with other Valley loads and flow-
volumes in Chapter VIII. Monthly loads can be expected to increase during the rainy season
(October-March) due to the higher concentrations and volumes discharged during that period. It
is important to note that the UR loading estimates were highly conservative due to 1) the
replacement of "less than detection" values with zeros for the averaging of concentrations, 2) es-
timating loads from only a portion of the Valley’s cities, and 3) using conservative parameters
(i.e., runoff coefficient, concentrations) when several were available.

A majority of the UR loads were estimated to originate from the Sacramento Valley due to the
higher acreage and rainfall statistics measured there (the pollutant concentrations used were
common to all cities and would not have affected special loads). Acreage estimates segregated
into three general basins - Sacramento River, Central Delta, and the San Joaquin River Basins -
revealed that a majority of the urbanized acreage (64%) was situated within the Sacramento River
Valley and was largely due to the City of Sacramento (Table VI-5). Rainfall in the Sacramento
Valley was also greater than annual rainfall measured in Central Delta or San Joaquin Valley
cities. Greater average rainfall combined with apparent high acreage probably indicate a higher
actual UR loading potential from the Sacramento Valley.

It should be noted that acreage estimates for the Central Valley were provided by city public
works departments and, in most cases, did not account for areas outside city limits. These
deficiencies were corrected where possible, however, the acreage estimates may not be.fully
reflective of the actual acreage. For instance, Stockton’s ’area did not represent it’s high popula-
tion (Table VI-5).

A comparison of actual and estimated UR loads indicates that the methodology used here was
accurate to at least an order of magnitude for most pollutants. Estimated loads were compared to
actual loads measured from a Sacramento storm drain (Sacramento City sump no. 104) during the
1986-87 rainy season (CVRWQCB, in prep.). Chromium and zinc loading estimates were
exceptionally close in magnitude to the corresponding loads measured during the same time period
(Table VI-6). The logical explanation for the load similarities extends from the relatedness of the
concentration data (i.e., the loads were expected to be close), however, the U.S.EPA flow
weighted concentration of 160 ug/l produced a very close estimate for the Sacramento watershed.
The actual loads measured were estimated from several multiple, discrete, water samples and
concurrently measured flow and are considered to be relatively accurate. Therefore, estimating
UR loads from rainfall, acreage statistics, and representative concentrations appears to be an
adequate method for roughly estimating mass loads of trace metals.
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Table Vl-3. AVERAGE DRY AND gET SEASON EVENT FLO~ WEIGHTED METALS AND OIL AND GREASE CONCENTRATIONS
(ASTERISKED VALUES gERE USED FOR THE LOADING ESTIHATES).

EVENT MEAN CONCENTRATION (EMC) (UG/L) DRY WEATHER (UG/L)

SACRAMENTO SUMP
# 104 SEASONAL SACRAHENTO NATIONWIDE STENSTRON ET MEDIAN SILVERHAN &

COHPOUND MEDIAN     1/ SUMP #111 2/ MEDIAN    3/ AL., 1985 SACRAMENTO 4/ STENSTROH, 198~

Arsenic 5 * 4 *
Cac~nium 1 * 0.2 *
Chromium 17 * 3 *
Copper 29 * 34 34 10 *
Lead 84 * 123 144 3 *
Nickel 18 * 1 *
Zinc 247 480 160 * 89 *

Oil and 3500 * 6/ 38~0 5/ 1250 * 1300
Grease

1/ CVR~QCB, in prep. (median EMC from Sacramento City storm drain sL~p nunber 104
during the 1985-7 rainy season).

2/ CVRk~;ICB, 1987 (single storm event EMC).
3/ U.S.EPA, 1983o
4/ This study, Appendix E.
5/ FLow ~eighted average for a residential area. Other averages include 13,130 (cor~ner~aL

watershed) and 7,100 ug/l (industrial ~atershed).
6/ Estimated from the later portion of the rainy season (i.e., a very conservative

estimete since the first storm events of the year ~ere not ~onitored).

Table VI-4. ANNUAL URBAN RUNOFF LOADS OF METALS AND OIL AND GREASE FROM 19
MAJOR CITIES IN THE CENTRAL VALLEY, 1985.

ANNUAL LOADS (LBS)

ARSENIC CADMIUH CHROMION COPPER LEAD     NICKEL ZINC     OIL & GREASE

8,000 700 11,000 26,000 38,000    9,000 194,000    3,200,000
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Table VI-5. CHARACTERISTICS OF CENTRAL VALLEY CITIES USED IN THE
URBAN RUNOFF LOADING ESTIMATES..

FINAL
RECEIVING ANNUAL RAINFALL URBANIZED

WATERS CITY 1985 (inches)    ACERAGE 1/ POPULATION 2/

Sacramento River Sacramento 15.22 151,000 322,500
Redding 25.95 32,000 51,000
Chico 16.29 27,740 32,750
Rosevitle 15.22 18,336 29,900
Paradise 31.77 12,000 24,850
Yuba City 13.09 4,535 21,600

total 118 245,611 (~)

Central Delta Stockton 9.67 18,3~,~ 181,600
Vacaville 17.7~ 13,280 53,100
lodi 14.5 5,983 43,300
Woodland 13.85 5,900 34,100
Manteca 10.59 5,422 35,450
Tracy 10.59 5,400 25,450
Davis 14.89 3,422 40,550

total 92 57,775 (15~)

San Joaquin River Hadera 8.37 38,115 36,550
Hodesto 9.62 19,213 131,400
Merced 8.89 I0,112 46,400

Turtock 7.92 5,095 33,550

Ceres 9.82 3,520 17,300
Atwater 8.89 3,200 20,550

total 54 79,255 (21~)

grand total 382~41

1/ Percent of total in parentheses.
2/ Projected incorporated city populations for 1985.(Dept. of

Finance records).
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Tabte VI-6. CO~4PARISO~I OF ESTI~IATED AND ACTUAL OF NETALS AND OIL AND GREASE (O & G) LOADS
FROH A SINGLE SACRAHENTO URBAN STO~N DRAIN (SIaVIP # 10~),, 1986-7.

STORN EVEMT RUNOFF LOADING (LBSlEVEMT) 1/
DATE (14ONTH- RAIM ........................................................................
DAY) (INCHES) ARSENIC CADRIUN CHRONIUN COPPER LEAD           MICKEL ZINC 0 & G

9-16 0.13 0.145 0.005 0.251 0.321 0.525 0.196 2.62
9-24 0.54 0.379 0.076 8.0~ 5.3 9.19 1.62 20.6
10-16 0.13 , 0.095 0 0.367’ 0.477’ 2.2 0.443 4.02
11-28 0.15 0.159 0.015 0.379 0.832 1.21 0.414 5.46 138
12-19 0.44 0.109 0.012 0.345 0.751 2.95 0.478 5.58 112
12"22 0.29 0.046 0.051 0.342 0,627 2.34 0.326 5,6 142
1-3 0.76 0.083 0.066 2.25 2.32 7.43 0.987 18.8 378
2-2 0.34 0.142 0 1.33 1.42 5.17 I          16.82
2-12 2.42 2.17 0.06~ 8.02 7.86 28.56 5.05 71.55 396
3-5 1.85 0,4 0 1,23 2.82 9.79 2.2
3-12 0.8~ 0 0 0.8~6 1.51 3.53 1.59 15.6

TOTALS 7.87 3.7 0.3 23 24       73 14 201     11~6

ESTIRATED 21 5.9 1.2 20 ~ 100 21 190 1991

1/ Based o~ muttipte sa~ptes and discharge measurements per storm event (CVRk~CB,
in prep.).

2/ Estlaete cstcutstior~ are described in the #ethods section. See CVI~J~, 1~67
for I de~:riptten of the watershed drained by S~mp 10~.
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VII. DAM RELEASES

A. INTRODUCTION

Trace metal inputs from dam releases were included from the three largest volume Central Valley
dams (Shasta, Oroville, and Nimbus) which together contributed approximately 76% of
Sacramento River outflows during 1985. Dam unit releases were included to quantify load
allocations, or "background" (natural) inputs, although, dam releases do not necessarily reflect
natural loads since several point and non-point sources exist upstream. Several anthropogenic
pollutant sources contribute trace metals to the three reservoir watersheds: abandoned mines,
NPDES dischargers, urban runoff, and input from recreation boats. It was assumed that the
individual sources would be consolidated and accounted for in dam release loads and, therefore,
were not duplicated elsewhere, although, the lakes’ beds are probably the endpoint for most
insoluble pollutants from settling out phenomena. Considering the high potential for loading in
reservoirs, the buildup of.toxics in sediment occurs and is believed to be substantial in some cases.

B. METHODS

Mass loads of several trace metals were calculated from Shasta, Oroville, and Nimbus Dam
releases during 1985. Loads were calculated as the product of Dam releases, average metal
concentrations, and the proper conversion factors. Monthly controlled outflows were obtained
from USBR and CDWR data sheets (Tables VII-I and VII-2). Trace metal data from Shasta Dam
was obtained from three studies performed during the last four years (1984-7) and averaged for
single concentration values. Several samples were collected at the base of Oroville and Nimbus
Dams during the spring and summer (1987) and were averaged for the loads estimates.
Concentrations reported below the lowest detection limit were assigned a value of zero and
included in the averages except when reported detection limits were extremely high, in which
case they were excluded from the averages altogether.

C. RESULTS. AND DISCUSSION

As expected, the total loads from Shasta, Oroville, and Nimbus Dams were relatively high
primarily due to the high outflows from each (Tables VII-I and VII-2). Copper and zinc were the
only loading parameters that could be quantified for Oroville and Nimbus Dams because other
metals were not detected. Although loads increased during the summer months from increased
outflows, accurate monthly trends were precluded due to the nature of the calculations (i.e.,
month specific concentration data was not available).

Loading estimates from Nimbus and Oroville Dams were based on one or two replicate samples
collected during the summer and spring months (1987) and are, therefore, very rough.
Furthermore, the more extensive database for Shasta Dam metals (1984-7) was devalued, to a
large extent, by high detection limits (e.g., 10 ppb for arsenic; 40 ppb for nickel). The result of
the limited database is an underestimate of loads because "less than detection" values were
replaced with zeros for the averaging. Slight concentration increases or just positive detections
would substantially affect dam loads due to their high outflows. Clearly, reservoir releases need
further study (especially during storm events) if reasonable load allocations are to be estimated.
Regardless of the high dam loads, the releases would have a diluting effect on Sacramento River
metal concentrations due to the comparatively low levels detected.
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Table VII-I. SHASTA DAM TRACE METAL LOADS, 1985.

LOADS (LBS) 1/

VOLUME    ARSENIC BARIUM CADMIUM CHROMIUM COPPER LEAD MERCURY NICKEL VANADIUM ZINC
MONTH (ACRE-FEET) 1.4 12.00 0.02 2.00 3.82 0.40 0.22 1.00 4.00 7.64

January 301,094 1,146 9,826 16 1,638 3,128 328 180 819 3,275 6,256
February 223,952 853 7,308 12 1,218 2,326 244 134 609 2,436 4,653
March 2~7,951 792 6,786 11 1,131 2,160 226 124 566 2,262 4,320
April 323,604 1,232 I0,560 18 1,760 3,362 352 194 880 3,520 6,723
May 547,964 2,086 17,882 30 2,980 .5,692 596 328 1,490 5,961 11,385
June 616,020 2,345 20,103 34 3,350 6,399 670 369 1,675 6,701 12,799

July 770,442 2,933 25,142 42 4,190 8,003 838 461 2,095 8,381 16,007
August 561,739 2,139 18,331 31 3,055 5,835 611 336 1,528 6,110 11,671
September 173,799 662 5,672 9 945 1,805 189 104 473 1,891 3,611
October 140,032 533 4,570 8 762 1,455 152 84 381 1,523 2,909

November 156,679 597 5,113 9 852 1,628 170 94 426 1,704 3,255
December 125,071 476 4,081 7 680 1,299 136 75 340 1,360 2,599

TOTAL 4,100,000 16,000 135,000 200 23,000 43,000 4,500 2,500 1,000 45,000 86,000

I/ Values below metal = averaged concentrations lug/l) used to calculate loads. Most concentration

used was from (CH2M Hill, 1985).

Table VII-I. NIMBUS AND OROVILLE DAM TRACE METAL MASS LOADS, 1985.

LOADS (LBS) 1/

COPPER 2/ ZINC 2/

VOLUME (ACRE-FEET) ....................................
...................... OROVILLE NIMBUS OROVILLE NIMBUS

MONTH    OROVILLE NIMBUS (2) (0.5) (23) (18)

January 143,360 I04,740 780 142 5,127 8,967

February 165,634 121,770 901 166 5,961 10,360

March 122,890 88,430 668 120 4,329 7,686

April 147,511 105,650 802 144 5,172 9,226

May 273,983 158,080 1,490 215 7,738 17,137

June 286,840 168,800 1,560 230 8,263 17,941

July 239,697 180,670 1,304 246 .8,844 14,992

August 183,890 142,830 1,000 194 6,991 11,502

September 111,360 117,950 606 160 5,774 6,965

October 133,097 I02,200 724 139 5,003 8,325

November 118,480 84,970 644 116 4,159 7,411

December 105,517 88,250 574 1.20 4,320 6,600

TOTAL 2,000,000 1,500,000 11,000 2,000 72,000 127,000

1/ Arsenic (<4 ug/l), cadmium (<1 ug/l), chromium (<1 ug/l),

nickel (<5 ug/l), and lead (<5 ug/t) not detected.

2/ Average concentration from several (2-8) samples in parentheses.
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VIII. CENTRAL VALLEY POINT/NON=POINT SOURCE
DISCHARGE AND MASS LOAD COMPARISONS

A. INTRODUCTION

Mass loads of trace metals and oil and grease to surface waters were calculated from five major
point and non-point sources in the Central Valley. In all cases, the loading estimates were
conservative due to the lack of information for some sources and the methods of calculation.
Calculated Central Valley loads do not include estimate~ from San Joaquin Valley and Central
Delta agricultural drainage as well as load estimates from approximately I/2 the total NPDES
outflow. Agricultural discharges from the Central Delta and the San Joaquin Valley are presently
being studied by the CDWR (Proctor, pers. comm.) and the Technical Committee, respectively.
However, the loads calculated for the Sacramento Valley are regarded to be more fully
representative of actual loads because a majority of the major dischargers were included within
the Valley’s scope. Therefore, Central Valley discharges are lightly discussed with references
made to their inadequacies but full intercomparisons between the sources are made for loads from
the Sacramento Valley. Acid mine drainage was excluded from the discussion of diseharge/.river
percentages (DRPs) because the outflows (primarily from SCDD) consistently made up less than
one percent of Sacramento River outflow.

B. DISCHAROE/RIVER FLOW-VOLUME PERCENTAGE8

Agricultural drainage to the Sacramento Valley in 1985 constituted the highest volume wastewater
discharge to the Sacramento River. Below Sacramento (at Freeport) the monthly agricultural
drainage/Sacramento River percentages ranged from four (February) to 28 (September) percent
(Table VIII-l). The monthly DRPs at Chipps Island (confluence of the Sacramento and San
Joaquin Rivers) were slightly lower than at Freeport (a decrease in the DRP from zero to four
percent) indicating that, during 1985, other inputs to the Delta were not substantial. Since San
Joaquin Valley and Central Delta agricultural return water was not included, the Chipps Island
percentages are an underestimate.

Agricultural drain DRPs were relatively high for the extent of the Sacramento River upstream of
Freeport to Colusa Basin Drain. For example, almost two-fifths of the River was composed of
agricultural drainage just below Sacramento Slough (Table VIII-2). The River assimilated the
largest volumes during the fall months (September-December, 1985) due to high outflows and
corresponding low River flows. Although agricultural drainage during the fall does not appear to
effect downstream toxicity (Foe, 1987a-b), loads would generally increase due to higher outflows.

Monthly DRPs calculated for NPDES discharges to the Sacramento River were much less than
agricultural drainage DRPs ranging from three to five percent at Freeport and increasing
substantially at Chipps Island to 9-17% (Table VIII-l). The increase in NPDES wastewater at
Chipps Island is primarily due to the large volumes discharged from the PG & E Contra Costa
power plant. Similar to agricultural drainage, NPDES outflow made up a larger portion of the
Sacramento River during September-December primarily due to reduced River flows (i.e.,
monthly NPDES outflows did not radically vary). Percentages calculated for the Sacramento
River upstream of Freeport were roughly similar to the Freeport DRPs (Table VIII-2). All
NPDES discharges above and below dams (except non-continuous) were included and, therefore,
the values are just slightly conservative.

Monthly urban runoff (UR) DRPs on the Sacramento River were slightly higher than the NPDES
values except during November when high rainfall and corresponding low River flows increased
the DRP to 10% (Table VIII-l). Central Valley UR percentages were only slightly higher at
Chipps Island, and fluctuated similarly to Sacramento River values. Preliminary toxicity studies
show UR to be highly toxic during storm events (Foe, 1986, 1987c). Further, local trace metal
monitoring indicates that runoff.from Sacramento exhibits a "first flush" of pollutants from the
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Table VIII-I. WASTEWATER/RIVERINE DILUTION RATIOS FROM NPDES DISCHARGES, URBAN RUNOFF,

AND SACRAMENTO VALLEY AGRICULTURAL DR~AINAGE AT FREEPORT (SACPJ~MENTO RIVER)

AND CHIPPS ISLAND (DELTA (XJTFLOW), 1985.

WASTEWATER/RIVER DILUTION RATIO (%)

SACRAMENTO RIVER (FREEPORT) DELTA (CHIPPS ISLAND)

MONTH AGRICUL- AGRICUL-

(1985) TURE 1/ NPDES 2/ UR 3/ (TOTAL) TURE 1/ NPDES 2/ UR 3/ (TOTAL)

January 6 3 4 13 5 10 4 19

February 4 3 4 11 4 9 5 18

March 5 3 6 14 4 12 7 23

April 9 3 4 16 7 13 5 25

May 1~" 3 4 21 12 13 5 30

June 12 3 4 19 10 14 5 29
July 13 3 3 19 11 11 4 26

August 23 3 4 30 19 13 5 37

September 28 4 5 37 24 14 7 46

October 21 5 6 31 17 17 7 41

November 25 4 10 39 20 17 11 48

Dece~V~er 26 3 5 34 23 11 6 40

I/ Sacramento Valley agricultural drains.

2/ National Po(lutant Discharge Elimination System dischargers.

3/ Urban Runoff.

Table VIII-2. WASTEWATER/SACRAMENTO RIVER DILUTION RATIOS FROM AGRICULTURAL

DRAINAGE, AND NPDES DISCHARGES, 1985.

WASTEWATER/SACRAMENTO RIVER DILUTION RATIO (%)

NPDES AGRICULTURAL DRAIN

MONTH SHASTA    BEND BELOW BELOW

(1985) DAM    BRIDGE COLUSA VERONA RDIO8 SS     VERONA

January 2 4 3 3 0.47 9 7

February 2 4 3 3 0.41 8 5

March 2 4 ~ 4 0.63 8 6

April I 3 3 ~ 0.46 13 10

May I 3 4 4 1.81 21 17

June 1 2 4 4 1.78 19 14

July I 2 3 3 1.29 19 15

August I 2 4 4 2.10 30 26

September 3 4 5 4 1.9(; 39 32

October 4 5 6 6 0.45 30 25

November 3 5 5 5 0.30 32 28

Decen~)er 4 4 3 3 0.36 34 30
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first few storms of the season that occur during the fall (October through December)(CVRWQCB,
in prep.). Therefore, due to both the potential for high runoff/river ratios and pollutant
concentrations in the fall, the greatest loads (and thus, the greatest water quality impacts) would
be expected to occur during this period.

In conclusion, a major portion of all Sacramento River outflow is made up of wastewater - more
than 40% during the fall months. Total monthly outflow from the Central Valley was estimated to
be composed of from 18 to almost 50% wastewater and would, undoubtedly, be greater if San
Joaquin Valley and Central Delta agricultural discharges had been included. Although
agricultural drainage and possibly NPDES discharges are not expected to increase substantially in
the near future, disproportionately higher UR dischaeges are predicted from rapid development
around the Valley.

C. MASS LOADS BY SOURCE

Table VIII-3 shows the to.tel annual loads from Central Valley point and non-point source
discharges. These values are largely conservative due to the exclusion of agricultural drainage
from the Central Delta and San Joaquin Valley and approximately 1/2 of the total NPDES
outflow. Hov~ever, the loading scope for the Sacramento Valley encompassed.a majority of the
largest and-most intensively studied surface discharges, and therefore, the following discussion
refers to poundage estimates and corresponding percentages from Sacramento Valley discharges
(Table VIII-4). It should be noted that the loads were intentionally conservative by substituting
zeros for "less than detection" values when averaging. Other factors further enhanced the
conservativeness of the estimates and are discussed below for each source. Although loads for
other trace metals (e.g., mercury, chromium 6+) were calculated if data was available (as
presented in the individual sections), an inter-comparison would be inappropriate due to a
paucity of data. Furthermore, several other pollutant sources exist around the Valley but were
not included here. Other sources include illegal dumping, atmospheric fallout, general watershed
contributions, power boats, surface transport spills, etc.

Sixty percent of Sacramento Valley’s total nickel loads and 50% of the chromium loads were
estimated to originate from agricultural discharges. Other relative metal load contributions were
non-existent (0%) to moderate (I 3%), although, agricultural drainage is probably a major
contributor of arsenic. The loading relationships indicate that a major portion of the total nickel
and chromium inputs to the Sacramento River originate from Sacramento Valley agriculture.
Although rice pesticides are suspected to cause off-site toxicity primarily during May and June,
they either have been discussed elsewhere or are too infrequently detected for loading estimates.

The relative load contributions from Sacramento Valley NPDES dischargers were fairly
diminutive for trace metals, ranging from 2% (zinc, lead) to 7% (nickel), although, approximately,
one-fourth of the total oil and grease loads came from this point source. The loads are
moderately conservative due to the high detection limits commonly reported. Synthetic organic
chemical loads were not calculated here, albeit, NPDES dischargers are, no doubt, sources of low
level discharges of several chemicals. Regardless, stringent, controlled regulation has been
successful in keeping the discharge of trace metal toxicants to comparatively low levels.

Acid mine drainage contributed the majority of Sacramento Valley’s cadmium, copper, and zinc
loads; 77.%, 56%, and 72%, respectively. Greater than 95% of the acid mine drainage loads
(calculated from mines below major dam structures) originated from a single mine in the upper
Sacramento River system (Iron Mountain Mine complex) and released via Spring Creek Diversion
Dam (SCDD). The high SCDD loading values were primarily due to extremely high effluent
concentrations; monthly flows were consistently below one percent of total Sacramento River
outflows. Acid mine drainage loads are conservative since a large number of documented and
undocumented mines exist both above and below dams and were not included in the estimates.
Loads above major reservoirs were expected to be accounted for in the dam loads. Acid mine
drainage contributed minor amounts of other metallic compounds (e.g., chromium, lead, and
nickel)(Table VII-4), although, inactive mercury and gold mining prospects are undoubtedly a

54

C--108745
C-108745



Table VIII-]. ANNUAL MASS LOADS OF TRACE METALS AND OIL AND GREASE FRO~ SEVEN MAJOR CENTRAL VALLEY
POINT AND NON-POINT SOURCE DISCHARGERS, 1985. 1/

ANNUAL LOADS IN THOUSANDS OF POUNDS

TOTAL OIL AND
ARSEN]C CADMIUH CHRON[UH COPPER                      LEAD                      N[CKEL ZINC METALS GREASE

34.1 6.6 77.0 257.0 43.9 58.5 1,994.0 2,5]7.0 4,452.0

1/ Only Sacramento Valley agricultural drainage is represented.

Table VllI-4    ANNUAL MASS LOADS OF TRACE METALS AND OIL AND GREASE SEVERAL MAJOR SACRAMENTO VALLEY
POINT AND NON-POINT SOURCE DISCHARGERS, 1985.

ANNUAL LOADS IN THOUSANDS OF POUNDS (PERCENT OF TOTAL NEXT TO POUNDS)

TOTAL OIL AND
DISCHARGER CADMIUM CHRO|,|IUN COPPER LEAD NICKEL ZINC NETALS GREASE

NPDES             0.1 2 4 6 6 2 I 2 4 7 34 2 56 2 670 23
Mines 4.8 79 I I 143 56 I 3 I 2 1,576 72 1,528 63 I/
Urban runoff 0.5 B 8 11 18 7 28 80 6 11 131 7 202 8 2,206 77
Agriculture 0.5 8 36 50 33 13 I/ 0 33 60 88 5 251 10 I/
Dams (Shasta, 0.2 ] 23 32 56 22 5 14 11 20 285 15 400 16 1/
Nimbus, and
Orovitle)

TOTALS 6 72 256 35 55 1,914 2,4]7 2,876

1/ Not typically found at present analytical detection Limits.



major source of mercury and arsenic from tailings/waste rock piles and past amalgamation
practices. It must be stressed that SCDD was estimated to be the single largest discharger of
cadmium, copper, and zinc to the Sacramento Valley in 1985.

Urban runoff was the principal source of total lead (80%) and oil and grease (77%) loads to the
Sacramento Valley; other compounds were discharged at relatively moderate levels (from 7% to
11%). Although a majority of the largest urban areas were accounted for in the estimates, the
loads were largely conservative due to the omnipresence of developed lands (e.g., roadway
acreage, rural towns) and the conservative parameters used in the calculations (e.g., runoff
coefficient, concentrations). Loads for synthetic organic chemicals most notable in urban runoff
(e.g., PAHs, a few select pesticides, and industrial solvents) were not estimated here due to the
lack of adequate water quality data for loading purposes.

Dam loads were based on a minimum of data and, therefore, are believed to be the least accurate
of the Valley’s load estimates. Shasta, Nimbus, and Oroville Dams contributed low to moderate
loads of chromium (32%), copper (22%), nickel (20%), and zinc (15%); the highest loads came
from Shasta Dam due to high outflows and a few positive detections. Both Nimbus and Oroville
Dam loads were based on’ one or two sampling runs and contributed slight amounts of zinc and
copper only. Although outflow measurements were accurate, the frequent "below detection"
concentrations precluded any loading estimate at all in most cases. Regardless, input from the
dams would have a diluting effect on downstream pollutant concentrations. It is safe to assume
that very few synthetic organic chemicals are discharged from these units.

It should be noted that dam loads do not necessarily reflect background (natural) loads since
several point and non-point sources exist above the dams. Acid mine drainage from abandoned
mines, NPDES effluent, and, to some extent, urban runoff is discharged within each of the
reservoirs’ watersheds. For instance, loads of cadmium, copper, and zinc would be expected to be
relatively high from Shasta releases due to the existence of several major abandoned mines within
the watershed. Metal inputs to reservoirs probably settle out, never fully making it into the Delta
except during rainy periods when higher concentrations are expected from the base of the
structures due to upstream metal laden runoff.

D. MASS LOADS BY METAL

To compare the relative accuracy of the trace metal load estimates, water concentrations in the
lower Sacramento River were calculated using loading values and compared to historical
concentration data. Table VIII-5 shows the calculated values aside monitoring data believed to be
reliable. It should be noted that the 1986 values (Stuka, 1986) are reported to be extremely
accurate due to methodology used to reduce the detection limits into the part per trillion range
(Gunther et al., 1987).

Calculated values for copper, cadmium, and zinc were very similar to actual levels with the
exception of values calculated for the summer months. During June-August, the calculated
concentrations were elevated due to the estimated increase in AMD loading from SCDD. Actual
monitoring data did not show a similar increase. Several reasons may explain the calculated-
observed concentration discrepancies and include the movement of the metals with bedload,
settling and entrapment in slow moving portions of the River (e.g., Keswiek Dam), or the
sampling simply did not coincide with SCDD discharge increases. The zinc inequalities can be
further explained by interference problems commonly plaguing zinc analyses (as documented in
this study [Appendix F]) that reduces both the accuracy and precision of the results.

Calculated nickel and chromium concentrations were relatively close to observed levels with the
exception of a few extremely high samples. A single positive detection for lead in the Sacramento
River (0.5 ppb) was below the level of 1.3 ppb calculated for September. Lead concentration was
predicted to increase during the rainy season (November-March) as a result of higher urban
runoff inputs during those months. Nickel and chromium concentrations were predicted to be the
greatest during August-December due to the high agricultural drainage output and
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Table V[]]-5. COHPAR[SON OF CALCULATED AND OBSERVED MONTHLY METAL CONCENTRATION IN THE LO~ER SACRAHENTO RIVER,

CONCENTRATION ]N UG/L

SAMPLE SAMPLE SAMPLE
MONTH CALCULATED OBSERVED DATE (DAY/YEAR) 1/ CALCULATED OBSERVED DATE (DAY/YEAR)1/ CALCULATED OBSERVED DATE (DAY/YEAR)1/

CADM I UM CHROM I UM COPPER

January O. I I
February 0.1 <1 (21/84) 1 <5 (21/84) 4 <5 (21/84)
March 0.2 <1 (18/85a) 2 <5 (18/85a) 5 6 (18/85a)
April 0.1 2 5
May 0.2 <1, <50 (31/83,10/85b) 3 12,<10 (31/83,10/85b) 7 18, 8 (31/83,10/85b)
June 0.5 <1, <1, <5 (3185a,3/BSb,19/85b) 3 <5, 12, 15 (3/85a,3/85b, 19/85b) 16 <5, 7, 4 (3/85a,3/85b,19/85b)
July 0.4 <1 (13/85b) 3 11 (13/85b) 16 l (13/85b) ~-
AUgUSt 0.4 13 (24/83) 4 9 (24/83) 21 5 (24/83)
September 0.2 1, 0.2 (17/85,86) 4 <5, 1.7 (17/85a,86) 9 <5, 2.8 (17/85a,86)
October 0.2 Z 8 5 (2/85b)
November 0.2 <1, <1 (22/83,8/85b) 4 <5, 6, 7 (22/83,B/BSb,20/85b) 7 <10, 16, 6 ~22/83,8/85b,20/85b)
December 0.2 1 (18/85a) 3 <5, 60 (18/85a,12/85b) 8 <5, 13 (18/85a,5/85b)

LEAD NICKEL ZINC

January 0.8 I 98
February 1.3 <5 (21/84) 1 <5 (21/84) 29 30 (21/84)
March 2.1 <5 (18/85a) 1 <5 (18/85a) 45 37 (18/85a)
April 0.5 I 27
May 0.5 (31/83) 2 25, <50 (31/83,10/85b) 31 31 (31/83)

J~ 0,7 <5 (3/85a) 2 <5, <5, <40 (3/85a,3/BSb,19/85b) ~ 16 (3/85a)

July 0.5 2 <5 (13/85b) 100

August 0.5 <5 (24/83) 3 5 (24183) 187 7, 2 (24/83,13/85b)

September 1.3 <5, 0.5 (17/85a,86) 3 5, 2 (17/85a,86) 73 28, 2.6 (17/85a,86)

October 1.1 2 7 (2/85b) 78

NoverI1ber 4.3 <5 (22/83) 3 <5, 9, <5 (22/83,8/85b,20/85b) 42 48, 30, 10 (22/83,8/85b,11/BSb)

Dece~nber 1.9 <5 (18/85a) 3 <5, 32 (18/85a,5/85b) 35 <5, 5 (18/85a,5/85b)

1/ Sources of data: 1983-85a: SRCSD data sheets of samples taken at Freeport bridge.
1985b: Exhibit #10 from CVRWQCB submission to the pollutant phase of the 1987 Bay-Delta Hearings.
1986: Stukas, 1986 samples taken in the Sacramento River at Rio Vista.



correspondingly low River flows. In all cases, nickel, chromium, cadmium, and lead were
calculated below the reported detection limits of most of the historical samples. Trace metal
concentrations below standard detection limits were confirmed with a single sample (1986 values)
reported to be highly reliable (Gunther et al., 1987). It is suggested for purposes of both
practicality and reliability that Delta water samples for arsenic, cadmium, chromium, nickel, and
lead be analyzed with methods capable of lower detection than is presently commercially
available.

A similar loading study in 1977 calculated a surprisingly close estimate of Sacramento Valley
copper loads. Table VIII-6 shows the breakdown of individual loaders were somewhat dissimilar,
but a range of 271,000-38,1,000 pounds was very close to the 257,000 estimate calculated here
considering the multitude of sources. The extremely high loading from mines was confirmed by
both studies. Although 257,000 pounds is largely conservative, the methods used for their
estimates were very "rough" and included AMD from mines above Shasta Dam. Regardless, the
comparison indicates that loading estimates can be closely duplicated with the methods used here.

One trend not apparent from the monthly calculated concentrations are fluctuations that may
occur from storm events. Trace metals in the Sacramento River are known to increase by several
times during and immediately after major rainstorm events. The attenuating affects of averaging
monthly loads during the rainy season are partially responsible for masking short duration (days-
week) surges in metals, and therefore, are inadequate to predict daily downstream concentration
trends. However, the methodology used here was successful in it’s intent to provide relatively
good loading estimations.

Tabte VIII-6. C~f~PARISOH OF ANNUAL COPPER LOADS IN THE CENTRAL VALLEY.

LOADS

(THOUSANDS OF POUNDS)

DISCHARGE THIS STUDY SAC, 1977

NPDES 8 11-22
Hines 143 250-350
Urban runoff 26 6-8 1/
Agricutture 34 no estimate
Dams 46 no estimate
Algicides no estimate 4

TOTALS 2/ 257 271-38~

1/ Sacramento County only.
2/ Both totats stated to be conservative.
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APPENDIX A

LISTING OF CENTRAL VALLEY NPDES DISCHARGER
CHARACTERISTICS, LOCATIONS, AND

MONITORING FREOtlENCY
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TabLe A-1. CHARACTERISTICS OF NPDES DISCHARGERS IN THE CENTRAL VALLEY FROH NORTH TO SOUTH BY MAP I.D. NUHBER.

HAP 1/ PERMIT EFFLUENT EVENTUAL BASELINE ¯ CONTINUOUS
I.D. # NUHBER AGENCY MANE FACILITY MANE COUNTY 2/ TYPE ]/ RECEIVING WATERS FLOW (HGD) 4/ FLOW 5/

REDDING OFFICE

1 CA0078921 ALTURAS CITY OF ALTURAS HUNICIPAL ~TP 25 STP Shasta Lake 0.3400 Y
2 CA008071] CALANDOR PINE CORPORATION SAWH[LL 25 LDR Shasta Lake 0.0000 N
] CA0079;~91 ADIN LUHBER AND M]LLMORK INC. ADIN SAt~I41LL 25 LDR Shasta Lake 0.1500 N
4 CA0081451 BIG VALLEY LUHBER COI4PANY SA~HILL AND COGENERATION 18 LDR Shasta Lake 0.0480 N
5 CA0004555. CALIF DEPT OF FISH & GAME PIT RIVER FISH HATCHERY 45 FNW Shasta Lake 25.4000 Y
6 CA000/+588 CALIF DEPT OF FISH &GANE CRYSTAL LAKE FISH HATCHERY 45 FHW Shasta Lake 16.5000 Y
7 CA0003981 SIERRA PACIFIC INDUSTRY BURNEY LUHBER HILL 45 LDR Shasta Lake 0.0000 N
8 CA0081655 INDIAN SPRINGS SCHOOL DISTRICT INDIAN SPRINGS SCHOOL 45 GHW Sacramento River 0.0870 Y
9 CA0004596 CALIF DEPT OF FISH & GAME HT SHASTA FISH HATCHERY 47 FHW Sacramento River 10.1000 Y

10 CA0078051 MT SHASTA, CITY OF MT SHASTA STP 47 WTP Sacramento River 0.5200 N
11 CA0078~41 DUNSHUIR, CITY OF DUNSHU1R STP 47 WTP Sacramento River 0.4100 N
12 CA0081876 SHANON STEEL CORP. MAHHOTH MINE 45 AMD Shasta Lake 0.8669 Y
15 CA0081868 SILVER KING HINES INC. BALAKLALA, KEYSTONE HINES 45 AND Shasta Lake 0.]096 Y
26 CA0081191 CALAVERAS CEMENT, INC. CEMENT HANUFACTURE & QUARRY 45 GCR Sacramento River 0.0000 N
27 CA000469] SHASTA DAN AREA PUB UTIL DIST SUHHIT CITY WATER PLANT 45 WTW Sacramento River 0.0250 N
28 CA0~1545 SHASTA DAN AREA PUB UTIL DIST WATER TREATMENT PLANT 45 WTW Sacran~nto River 0.0500 Y
29 CA0081400 SIERRA PACIFIC INDUSTRY CENTRAL VALLEY LLJHBER HILL 45 LDR Sacrar~ento River 0.0000 N
]0 CA0079511 SHASTA DAN AREA PUB UTIL DIST SEWAGE TREATHENT PLANT 45 WTP Sacramento River 0.6000 N
51 CA0081108 IRON HOLINTAIN MINES, INC ACID MINE DRAINAGE 45 AMD Sacrame~to River 0.6500 Y

BELLA VISTA WATER FILT PLANT 45 WTW Sacramento River 0.7500 N32 CAOOaO7~P BELLA VISTA WATER DISTRICT
3] CA007~7"~1 REDD]NG, CITY OF REDDING STP-CLEAR CREEK PLANT 45 WTP Sacramento Rive~ 5.5000 Y
34 CA0077704 ANDERSON, CITY OF ANDERSON STP 45 WTP Sacramento River 1.2000 Y
]5 CAOOOZ+~5 SIHPSON PAPER COHPANY SHASTA HILL WI~TP 45 PPW Sacrae~ento River 12.~00 Y
]6 CAOOOZ, O]I ROSEBURG LUHBER CO. ANDERSON SAWHILL 45 LDR Sacramento River 0.0000 N
37 CA0079956 PAUL BUNYAN LUHBER COHPANY ANDERSON SAWMILL 45 LDR Sacra~nto River 0.0000 N
]8 CA0081205 SILLER BROTHERS INC. SAk~4ILL 45 LDR Sacramento River 0.0000
]9 CA0081329 SHASTA LIVESTOCK AUCTION INC. SHASTA LIVESTOCK AUCTION YARDS 45 LSR Sacra~nto River 0.0000 N
40 CAO(~B1507 SHASTA CO. SERV[CES AREA N0.17 COTTONk~OO t~I~TP 45 WTP Sacramento River 0.4000 Y
41 CAO(~B1167 BATTLE CREEK TROUT FARM HANTON FISH HATCHERY 52 FHW Sacramento River 0.5500 Y
42 CA000~561 CALIF DEPT OF FISH &GANE DARRAH SPRINGS FISH HATCHERY 45 FHW Sacramento River 26.7000 Y
43 CA000~201 US FISH AND WILDLIFE SERVICE COLEHAN FISH HATCHERY 45 FHW Sacramento River 67.0000 Y
44 CA0077852 RIO ALTO WATER DISTRICT LAKE CALIFORNIA STP 52 WTP Sacra~nto River 0.6~00 Y
45 CA0(~80581 HT LASSEN TROLIT FARHS DALES FACILITY 52 ;FHW Sacramento River 3.6000 Y
46 CA0080373 NT LASSEN TROLIT FARHS HEADOiJBROOK FACILITY 52 FHW Sacralnento River 2.1600 Y
61 CA000~821 PACKAGING CO. OF CALIFORNIA RED BLUFF FIBER PLANT 52 PPW Sacramento River 2.0000 Y
62 CA0078891 RED BLUFF, CITY OF RED BLUFF STP 52 WTP Sacramento RJver 1.2200 Y
6] CA0010671 US FISH AND WILDLIFE SERVICE TEHAHA COLUSA FISH FACILITY 52 FHW Sacramento River 0.0000 N
6~ CAO00/+O~ CRANE HILLS SA~JHILL AND SWOS 52 LDR Sacramento River 0.0000 N
65 CA0081469 OL]I/ES, [NCORPORATED OLIVE PROOUCT[ON PLANT 52 CSW Sacrat~ento River 0.0450 Y
66 CA0081639 BELL-CARTER FO00S, INC. OLIVE PLANT 52 CSW Sacreemnto River 0.1250 Y
67 CAOO(V+9<)5 CORNING~ CITY OF CORNING STP 52 WTP Sacra~to River 0.8]00 Y
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MAP 1/ PERMIT EFFLUENT EVENTUAL BASELINE     CONTINLE]LIS
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81 CAOOTTT47 CHESTER PUBLIC UTILITY D]STRIC CHESTER SANITARY D]STRICT k$/TP 32 WTP Lake Orovi|[e 0.5000 N
82 CA0004391 COLLINS PINE COMPANY CHESTER SAWMILL 32 PCW Lake Orovi(te 71.0050 Y
83 CA0081906 CALGOM MINING, INC. NPW Lake Orovitte 0.0000 N
84 CA0081493 ]NDIAN VALLEY HOSPITAL DIST. COOLING WATER 32 GHW Lake OroviLte 0.0700 Y
85 CA0078981 QUINCY SANITARY DISTRICT QUINCY STP 32 WTP Lake Orovi|[e 0.9100 N
86 CA0080357 SIERRA PACIFIC INDUSTRY OUINCY SAI~MILL 32 LDR Lake Orovi[[e 0.0000 N
87 CA0080110 ROBERT L. BARRY, ET AL. WALKER NINE 32 AHO Lake Oroville 0.1293 Y
88 CA0077984 PLUMAS COUNTY FC & WC DIST. LAKE DAVIS WATER TRT PLT 32 WTW Lake Orovitte 0.0500 N
89 CA0077844 PORTOLA, CITY OF PORTOLA STP 32 WTP Lake OroviLte 0.3500 N
90 CA0081744 GRIZZLY LAKE RESORT IMP DIST. DELLECKER WASTE WATER PONDS 32 WTP Lake Orovi[[e 0.1000 N
91 CA0080969 FEATHER FORK MINES MINE WASTE WATER PONDS 32 MPW Lake Oroville 0.6000 N
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68 CAOOTT861 SPRINGS OF LIVING WATER WASTE DISPOSAL 04 STP Sacramento River 0.0150 N
69 CA0079081 CHICO, CiTY OF MAIN TREATMENT PLANT 04 WTP Sacramento River 3.0000 Y
87 CA0080110 ROBERT L. BARRY, ET AL WALKER MINE 32 AHD Lake OroviLLe 0.1293 Y
92 CA0079766 D.E.W. CORPORATION-CONDOM EXP. SUNNYS]DE NINE 46 MPW Feather River 0.0050 N
93 CA0081621 DONNER SUMMIT PUBLIC UTILITY k~TP 29 WTP Feather River 0.2800 N
94 CA0081591 ALHAHBRA MINES, INC. MAPLE GROVE NINE 46 MPW Feather River 0.0360 Y I
95 CA0081809 KANAKA CREEK JOINT VENTURE THE 16 TO 1 MINE 46 MPW Feather River 0.1440 Y
96 CA0081060 YUBA CO WATER DIST-BUTTE CO WATER TREAT PLANT-FORBESTOi#N 04 WTW Feather River 0.0150 Y
97 CAO078000 SIERRA MOUNTAIN N[LLS ~ DISP FAC 58 LDR/PCW Feather River 0.0050 N
98 CA0004570 CALIF DEPT OF FISH & GAHE FEATHER RIVER HATCHERY 04 FHW Feather River 29.0000 Y
99 CA007~235 SEWAGE CONH-OROVILLE REGION kl~TP 04 WTP Feather River 3.5000 Y

100 CA007~634 RICHVALE SD WMTP 04 WTP Sacramento River 0.0300 Y
101 CA0077763 GLENN MILK PRODUCERS ASSOC. NILE PROCESSING 11 FPW/PCW Sacramento River 0.9500 Y
102 CA0078034 WILLOWS, CITY OF k~l’rP 11 WTP Sacramento River 0.7500 Y
103 CA007~987 MAXi~ELL P.U.D. WASTE TREATMENT FACILITY 06 WTP Sacramento River 0.1200 Y
104 CA0077~33 WILLIAHS, CITY OF WILLIAHS STP 06 STP Sacramento River 0.3800 Y
105 CA0078~ COLUSA, CITY OF ~TP 06 WTP Sacramento River 0.5000 Y
106 CA0078930 BIGGS~ CITY OF BIGGS STP 04 STP Sacramento River 0.3500 Y
107 CA0003921 TRI VALLEY GROWERS GRIDLEY PLANT-WTP 04 PCW Sacramento River 3.0000 N
108 CA0079022 LIVE OAK, CITY OF I~4TP 51 WTP Sacramento River 0.3000 Y
109 CA0080403 JOSEPH A. MOREHEAD BUTTE ROCK AND GRAVEL 51 GCR Feather River 0.0300 N
110 CA0079260 YUBA CITY MASTE MATER RECLAMATION PLANT 51 WTP Feather River 3.5000 N
111 CA0079651 LINDA COUNTY WATER DISTRICT MPCP 58 WTP Feather River 0.8360 N
112 CAOOTT836 OLIVEHURST P.U.D. ggTP 58 MTP Feather River 1.0000 Y
113 CA0004642 ERICKSON LUMBER COMPANY t~/ DISP FAC 58 L~R/PCW Feather River 0.0100 N
114 CA0110299 BEALE AIR FORCE BASE I~/TP 56 WTP Feather River 1.1000 Y
115 CA0081574 HAMMONTON GOLDEN VILLAGE SEWAGE TREATMENT PLANT 58 STP Feather River 0.0500 N
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116 CA0077828 NEVADA COUNTY SD NO. 1 LAKE WILD~(XSO SP IMPR ZONE 1 29 STP Feather River 0.2500 Y
117 CA007~421 NEVADA UNION H]GH SCHOOL ~JMTP 29 STP Feather River 0.0450 Y
118 CAD07~901 NEVADA CITY, CITY OF ~TP 29 WTP Feather River 0.6900 Y
119 CA0077771 GRASS VALLEY READY MiX READYMIX CONCRETE 29 GCR Feather River 0.0050 N
120 CA0079898 GRASS VALLEY, CITY OF STP 29 STP Feather River 1.5500 Y
121 CA0081612 NEVADA COUNTY SAN. DIST. NO.1 LAKE OF THE PINES 29 WTP Feather River 0.5780 N
131 CA0079529 COLFAX, CITY OF COLFAX STP ]1 WTP Fo[som Lake 0.1100 Y
112 CA0079116 PLACER CO SEWER MAINT D]ST 1 ~TP ]1 WTP , Sacramento River 0.9500 Y
1]] CA0081701 VICTOR BALATA BELTING CO. VICTOR BALATA BELTING COMPANY ]1 PCW Sacramento River 0.0~00 Y
114 CA0077712 AUBURN, CITY OF ~TP 51 WTP Sacramento River 0.8200 Y
115 CA0077801 LINCOLN CLAY PROOUCTS CO. ~ DISP FAC ]1 GCR Sacramento River 0.5000 N
156 CA0004512 GLADDING. MCBEAN AND CO. LINCOLN PLANT 51 PC~ Sacramento River 0.0400 Y
117 CA0004057 FORMICA CORP. SIERRA PLANT ]1 PCM Sacramento River 1.0000 Y I~.
139 CA0077879 TENCO TRACTOR INC. ~ DISP PONDS 51 TIS Sacramento River 0.0020 Y
140 CA0078875 CAL OFFICE OF STATE PRINTING STATE PRINTING & WAREHOUSES ]4 PCW American River 1.0200 Y ~
141 CA0079111 SACRM4ENTO REG]ONAL COUNTY SD COMBINED WASTEWATER CONTROL SY ]4 ~TP Sacramento River 0.0000 N I~
142 CA0005057 SACRAMENTO, CITY OF SACRAHENTO R]VER WTP ]4 WTW Sacramento River 0.4200 N
14] CA0078522 TOSCO CORPORATION SACRAHENTO TERMINAL ]4 IYS Sacramento River 0.0010 N
144 CA0078581 CA. STATE, CENTRAL PLANT OPER. CENTRAL HEATING & COOLING PLAN ]4 PCM Sacramento River 5.0000 Y
145 CA0080781 SHELL OIL COHPANY MEST SACRAHENTO PLANT 57 IYS/PSM Sacramento River 0.0000 N
146 CA0004159 MCCLELLAN AIR FORCE BASE MCCLELLAN AFB ]4 PCW/IYS Sacramento River 0.2]]0 Y
147 CA0078786 PLACER CO. SERVICE AREA NO. 11 SABRE CITY ~ TREATMENT PLNT ]1 MTP Sacramento River 0.0450 Y I
148 CA0079502 ROSEVILLE, CITY OF ROSEVILLE STP ]1 MTP Sacramento River 11.7500 Y
149 CA007~]59 PLACER CO SEWER HAINT D]ST 2 tA4TP ]1 STP Sacramento River 0.2500 Y (~)
150 CA0079804 ROCKLXN LO~4IS HtJO ROGERSDALE STP 51 STP Sacramento River 0.0400 N
151 CA007~6~2 PLACER CO DEPT OF PUBLIC gORKS MINERS RAVINE UWTP ]1 WTP Sacramento River 0.1090 Y
152 CA007~367 PLACER CO SEMER HAINT DIST 3 MASTE TRT FACILITY ]1 MTP Sacramento River 0.]000 Y
15] CA0081710 EL DORADO IRRIGATION DISTRICT SOUTH FORK AHERICAN RIVER DEV. 09 C~ Fotsom Lake 0.2900 N
154 CA007~8~1 MICHIC~N-CAL LUHBER MICHIGAN-CAL LUHBER WTP 09 LDR Fotsom Lake 0.]500 N
155 CA0004774 CALIF DEPT OF FISH & GAHE AMERICAN RIVER TROUT HATCHERY ]4 FHM Lower American River 41.0187 Y
156 CA000~111 AEROJET GENERAL CONPORATION SACRAMENTO FACILITY ~ IYS/PgM Lower American River 0.1500 N
157 CA0078956 PLACERVILLE, CITY OF HANGT(X4N CREEK MTP 09 WTP Folsom Lake 1.2000 Y
200 CA008147"/ HONESTAKE MINING COHPANY McLAUGHLIN MINE 17 MPM Lake Berryessa 0.0000 N
201 CA0080659 STONENOUSE MUTUAL MATER CO. MATER TREATMENT PLANT 17 gTM Lake Berryessa 0.0030 Y
202 CAOOTT950 MOOOLAND, C]TY OF - DOMESTIC SEgAGE TRT FACILITY 57 STP Sacramento River ].0400 N
203 CA007~049 DAVIS, CITY OF CITY OF DAVIS STP 57 WTP Sacramento River 3.5800 Y
204 CA007~227 HUNT WESSON FO(X)S, INC. -WASTE TRT FACILITY 57 FPM Sacramento River 1.0000 N
205 CA0077895 UNIVERSITY OF CALIFORNIA HAIN STP 57 WTP Sacramento River 1.8000 Y
20~ CA0004316 PROCTER ANO GAHBLE COHPANY WASTE TRT PLANT 34 PC~/S~D Sacramento River 4.5000 Y
207 CA0078564 EL DORADO IRRIGATION DISTRICT EL DORADO COUNTY SD #2 09 STP FoLsom Lake 0.7500 N
208 CA0078662 EL DORADO IRRIGATION DISTRICT DEER CREEK WASTEMATER RECL 09 STP San Joaquin River 1.5000 Y
20~ CA007~71 EL DORADO IRRIGATION DISTRICT EL DONADO HILLS k~/ TRT PLANT 09 WTP San Joaquin River 0.6500 N
210 CA0079979 METSEL OVIATT LUHBER COMPANY METSEL OVIATT LUHBER COMPANY 09 LDR San Joaqutn River 0.0000 N
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211 CA0077~82 SACRAHENTO REGIONAL COUNTY SD SACRAHENTO REGIONAL k~TP 34 WTP Sacramento River 150.0000 Y
212 CA0079171 EAST YOLO CORR. SERVICES DIST I~EST SACRAHENTO STP 57 STP Sacramento River 4.5000 Y
213 CA0004901 DELTA SUGAR CORPORATION WASTE TRT FACiLiTY, CLARKSBURG 57 PCW Sacramento River 4.3700 N
214 CA0004855 NEWHALL LAND AND FARNING CO. NEWHALL LAND & FARH-CLARKSBURG 57 FPW Sacramento River 0.0125 N
215 CA0004928 STILLWATER ORCHARDS COMPANY HO00 COLD STORAGE TERHINAL 34 PCW Sacramento River 0.0050 Y
216 CA0078018 VACAVILLE~ CITY OF INDUSTRIAL WASTE TREAT. FAC. 48 WTP Sacramento River 0.6000 Y
217 CA0081531 WICKES FOREST IND. WICKS gO00 PRESERVING 48 TGW Sacramento River 0.0110 Y
218 CA0077691 VACAVILLE, CITY OF EASTERLY SEWAGE TRT PLANT 48 WTP . Sacramento River 6.0000 Y
219 CA0078697 GALT, CITY OF GALT SD 34 WTP San Joaruin River 0.6750
220 CA0079961 SACRANENTO COUNTY DPW RIO CONSUHNES CORRECTIONAL CTR 34 WTP San Joaruin River 0.2500 N
221 CA0078794 WALNUT GROVE SHD WALNUT GROVE I~TP 34 WTP San Joaruin River 0.5000 N
222 CA0004758 SACRAHENTO N.U.D. RANCHO SECO 34 WTP/PCW San Joaruin River 4.7170 Y
223 CA0004229 NORTH AHERICAN REFRACTORIES CLAY NINING AND PROCESSING 03 GCR San Joacuin River 0.0000 N
224 CA0079391 JACKSON, CITY OF JACKSON S.T.P. 03 ~TP San Joacuin River 0.7100 Y
225 CA007946~ SAN ANDREAS SANITARY DIST. SAN ANDREAS i~JTF 05 WTP San Joacuin River 0.3000 N
228 CA0004791 CALIF DEPT FISH & GANE,REG.2 HOKELUHNE RIVER FISH INSTALL 39 FH~ San Joacuin River 42.8200 Y
229 CA0078069 TURNER WINERY WASTE TREATMENT FACILITY 39 PCW San Joacuin River 0.3000 N
230 CA0079588 RIO VISTA. CITY OF WASTE TRT. FACILITY 48 WTP Sacramento River 0.3500 Y
231 CA0081370 FILIPE JOHANSSON PROJECT BETHEL ISLAND PROJECT 07 TL~ San Joequin River 0.0000 N
233 CA0078531 CRO,/N ZELLERBACH CORP ANTIOCH FACILITY 07 PPW San Joaquin River 15.0000 Y
234 CA0004936 E.I. DU PONT DE NEHOURS & CO. ANTIOCH FACILITY 07 WTP San Joaquin River 0.9000 Y ~’-

.235 CA0004863 PACIFIC GAS AND ELECTRIC CO. CONTRA COSTA POWER PLT ANTIOCH 07 PCM/PMM San Joaquin River 594.5100 Y I235 CA00048~3 PACIFIC GAS AND ELECTRIC CO. CONTRA COSTA PO~R PLT ANTIOCH 07 PCW/IYS San Joaquin River 0.2010 Y
2T~ CA0081248 IMPERIAL WEST CHEMICAL WASTE TRT FACILITY 07 PC~ San Joaquin River 0.0009 Y 0
237 CA0080683 INTERNATIONAL OIL & GAS CO. BRENTQ~)CO OIL AND GAS FIELD 07 OPt/ San Joaquin River 0.0280 Y
238 CA0080845 TERHO CONPANY BRENT~3CO OIL AND GAS FIELDS 07 OPg San Joaquin River 0.3~60 Y
239 CA0080675 ALLIED ENERGY CORP. BRENTI~300 OIL AND GAS FIELD 07 OPW San Joaquin River 0.0029 Y
240 CA0081647 PESTANA, JOHN, FAHILY TRUST BRENTMOOD OIL & GAS FIELDS 07 OP~ San Joaquin River 0.0240 Y
241 CA0004014 SHELL CALIFORNIA PRCOUCTION BRENTWOCO OIL & GAS FIELDS 07 OPW Sen Joaquin River 0.1890 Y
242 CA0079910 RECLAHATION DISTRICT NO. 800 DISCOV.BAY DEVEL.-BYRON TRACT 07 TL~ Sen Joaquin River 42.0000 Y
243 CA0078590 CONTRA COSTA CO.SAN.DIST.NO.19 DISCOVERY BAY TRHT PLANT 07 STP Sen Joaquin River 0.1220 Y
244 CA0081396 UC LAWRENCE LIVERHORE LAB SITE 300 COOLING WTR DISCHARGE 39 PCg San Joaquin River 0.0000 Y
245 CA0079243 LCO], CITY OF WHITE SLOUGH WATER POLL CON PU 39 WTP San Joaquin River 4.7000 N
246 CA0003913 TRI VALLEY GRO~RS TON SPUR PLANT #~ 59 PCM San Joaquin River 1.2000 N
248 CA0003883 GOLD BOND BUILDING PROOUCTS STOCKTON FACILITY 39 PC~ San Joaquin River 1.8000 Y
249 CA0004472 MCCORMICK & BAXTER CREOSOTING STOCKTON WASTE TRT PLANT 39 PCW San Joaquin River 0.4100 Y
250 CA0079138 STOCKTON-HAIN STP STOCKTON STP-MAIN PLANT 39 WTP San Joaquin River 29.0000 Y
251 CA000~456 MOHA~/K RUBBER COHPANY STOCKTON PLANT 39 PCg San Joaquin River 0.5(>00 Y
253 CA0003905 US ARHY-SHARPE DEPOT DON. & IND. WASTE TRT PLANT 39 MTP San Joaquin River 0.1120 Y
255 CA0004839 LIBBEY O~ENS FORD COMPANY LATHROP PLANT IO,WTP 39 PCW San Joaquin River 0.BZ, O0 N
257 CA0079154 TRACY,CITY OF TRACY SEWAGE TRT. PLANT 39 I~TP San Joaquin River 4.0000 Y
258 CA0078093 DEUEL VOC. INSTITUTE DEUEL VOCATNL INST. STP 39 STP San Joaquin River 0.2500 Y
259 CA0080021 ISC WINES OF CALIFORN]A COOLING & PROCESS WASTES 39 PCtJ San Joaquin River 0.4000 Y
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260 CA0081426 ESCALON PACKERS, INC. ESCALOR PACKERS, [NC. ]9 PCM San Joaquin River 1.6200 Y
261 CA000~146 HERSHEY FO00S CORP HERSHEY CHOCOLATE CO, OAKDALE 50 PCW San Joaquin River 2.0000 Y
262 Ck0080837 SHELL DEVEL~ONENT CONPANY AOR[CULTUAL RESEARCH DIVISION 50 PCW San Joaquin River 0.4528 N
26] CAOO04006 SINPSON PAPER COHPANY R]PON FAC]LITY ]9 WTP San Joaquin River 0.5000 N
300 CA0081698 JAHESTOAN NINE / SHC SONORA NINING CO. 55 NPW San Joaquin River 0.0000 N
301 CA000480~ CALIF DEPT OF FISH & GANE HOCCASIN CREEK FISH HATCHERY 55 FHW San Joaquin River 19.3000 Y
302 CA0003999 E&J GALLO W]NERY NOOESTO FACIL]TY 50 PC~ San Joaquin River 0.0350 Y
30] CA0079103 NODESTO, C]TY OF SEWAGE TRT FAC]L]TY 50 WTP ¯ San Joaquin River 22.4000 N
304 CA0078735 PATTERSON, CITY OF PATTERSON WASTE TRT PLANT 50 WTP San Joaquin River 0.3000 N
305 CA0078948 TURLOCK, CITY OF TURLOCK I~PTP 50 ~TP San Joaquin River 8.0000 Y
306 CA0079472 NE~4AN, CITY OF NEMHAN QJ~JTF 50 WTP San Joaquin River 0.5750 N
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307 CA0110957 U S DEPT INTERIOR YOSENITE NAT PRK, EL PORTAL 22 WTP San Joacuin River 0.7200 Y
308 CA0080055 CALIF DEPT OF FISH & GAHE NERCED RIVER REARING FACILITY 24 FHW San Joacuin River 7.7000 Y
310 Ck0081272 GUST]HE CITY OF GUSTINE STP 24 gTP San Joa~ uin River 0.9000 Y
311 CA0080616 DAVIS CANNING COHPANY ATWATER CANNERY 24 PCg San Joacuin River 2.1810 Y
312 CA0079197 ATWATER, CITY OF STP 24 WTP San Joa~ uin River 2.8600 Y
313 CA00042(>0 HATER NISERICORDIAE HOSPITAL HERCY HOSPITAL 24 PCU San Joacuin River 0.0180 Y
314 CA0080071 GOOOYEAR TIRE AND RUBBER CO. V]TAFILN PLANT 24 PC~ San Joacuin River 0.3100 Y
315 CA0081833 GENERAL ELECTRIC COHPANY GEN. ELEC. - THE KENDALL CO. 24 TGW San Joacuin River 1.0000 Y
316 CA0079219 HERCED, CITY OF WASTE TREATNENT PLANT 24 WTP San Joacuin River 5.5000 Y
317 CA0078950 PLANADA COHI~N|TY SERV. DIST WTF 24 WTP San Joacuin River 0.3770 Y
318 CA0079286 DOS PALOS, C]TY OF WASTE TRT FACIL]TY 24 STP San Joacuin River 0.3500 Y
319 CA0079430 HARIPOSA PUO WASTE TREATNENT PLANT 22 WTP San Joacuin River 0.2000 Y
320 CA0081761 BAUSCH, JOHN H. COARSEGOLD SELF SERVICE, INC. 20 TGW San Joacuin River 0.0001 N
]21 CA0078221 SEQUOIA FOREST INDUSTRIES NORTH FORK HILL 20 LDR San Joacuin River 0.0001 N
]22 CA0079545 SOUTHERN CALIF EDISON CO BIG CREEK POQJERHOUSE NO 1 10 STP San Joa~uin River 0.0210 Y
]23 CA0078~68 SOUTHERN CAL]F EDISON CO BIG CREEK PCAJERHOUSE NO 3 10 STP San Joaruin River 0.0100 Y
324 CA0081337 SOUTHERN CALIF ED]SON CO BALSAH NEADOUS HYDRO. PROJ. 10 ~ San Joa~uin River 0.1900 Y
326 CA0004812 CAL[F DEPT OF FISH & GANE SAN JOAOAJIN FISH HATCHERY 10 FHW San Joacuin River 22.6000 Y
328 CA0081086 [SC WINES ITALIAN SWISS COLONY W]NERY PCM San Joeruin River 0.3000 N
400 CA0080109 [SC MINES CELLA MINERIES 10 PC~ Kings River 0.10~0 Y
401 CA0081230 REEDLEY, CITY OF STP 10 WTP Kings River 1.5300 N
402 CA0004090 DEL HONTE CORPORATION CALIF. DIV. PLANT NO. 25 10 PCW Kings River 0.6000 N
403 CA0081485 CUTLER-OROSI JT PO~ERS ~ AUTH i~TF 54 WTP Tulare Lake 1.0000 N
40/, CA0081779 SOUTHERN CAL[F EDISON CO V[SAL[A POLE YARD 54 TGM Tulare Lake 0.4000 Y
405 CA0081728 PAC[F[C MESTERN EXTRUO. PL. CO PACIF]C MESTERN EXTRUD. PL. CO 54 PCM Tu[are Lake 0.0310 Y
406 CA0079189 V[SALIA, CITY OF STP 54 MTP Tu|are Lake 8.6000 Y
407 CA0081256 KRAFT, ]NC. DAIRY DIVISION V]SALIA PLANT 54 PCM Tutare Lake 0.0300 Y
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408 CA0081671 EARLY CALIF. FO(X)S OLIVE CANNING FAC[L]TY 54 CS~ TuLare Lake 0.0210 Y
409 CA0080900 AKERS WEST PARTNERSHIP VISALIA NEDICAL CLINIC 54 PCW Tulare Lake 0.2000 N
410 CA0080233 EXETER, CITY OF EXETER STP 54 STP Tutare Lake 0.7000
411 CA0081353 SPRINGVILLE PUBLIC UTILITIES D WATER TREATNENT PLANT 54 ~TW Tulare Lake 0.1800 N
412 CA00816~3 BECKNAN INSTRUNENTS, INC. BECKHAN ]NST., PORTERVILLE 54 TGW Tulare Lake 2.8000
413 CA0078131 CALIF DEPT OF FISH & GAHE KERN RIVER HATCHERY 15 FH~ Kern River 25.0000 Y
414 CA0081116 PORTLAND GENERAL ELECTRIC CO NIRACLE HOT SPRINGS NINE 15 NPW Kern River 0,5000 Y
415 CA0079537 ENJAYCO 140UHT POSO 15 OPW Poso Creek 0.0500 Y
416 CA0081094 STEELE PETROLEUN CO. HOUNT POSO 15 OPW Poso Creek 0.0500 Y
417 CA0078859 SCHAEFER OIL CO., INC. HOUNT POSO 15 OPW Poso Creek 0.3500 Y
418 CA0078255 R & O OIL CO. HO(JNT POSO 15 OPW Little Dry Creek 0.0001 N
419 CA0078867 ANGUS PETROLEUH CORP. POSO CREEK 15 OPW Poso Creek 0.0500 Y
420 CA0081124 ANCORA-VERDE CORPORATION POSO CREEK 15 OP~ Poso Creek 0,0300 Y
421 CA0081604 ANDERSON, BRUCE POSO CREEK 15 OPW Poso Creek 0.0400 Y
422 CA0081132 PETRO RESOURCES, INC. NOUNT POSO 15 OPW Poso Creek 0.0~50 Y
423 CA0078336 ELF AQUITAINE OIL & GAS, INC. POSO CREEK 15 OP~ Poso Creek 0.3500 Y I~.
424 CA0080209 THONAS OIL CO. ROUND NOUNTAIN 15 OP~ Poso Creek 0.0130 Y
425 CA0080128 THD~AS OIL CO. NT. POSO 15 OPW Poso Creek 0.3400 Y
426 CA0079928 SOUTHERN CALIF EDISON CO KERN R. POgERHOUSE NO. 1 15 STP Kern River 0.0030 Y
427 CA0081311 VALLEY WASTE DISPOSAL CO. KERN FRONT NO. 2 15 OPW Irrigation canals 1.2600 Y
428 CA0080853 CHEVRON USA, INC. KERN RIVER 15 OPW Kern River 6.3000 Y
429 CA0078352 TEXACO, INC. KERN RIVER 15 OP~ Kern River 7.4000 Y /
430 CA0078280 TENNECO OIL CO. KERN RIVER 15 OPW Kern River 0.0001 Y 0431 CA0079839 KERN COUNTY PUBLIC WORKS DEPT KERN RIVER PARK AND CAHPGROUND WTW Kern River Q.0011 Y
432 CA0079758 OLCESE WATER DIST. WATER TREATNENT PLANT 15 ~TW Kern River 0.0300 N
433 CA0079821 KERN COUNTY PUBLIC ~,~RKS DEPT HART NEHOR]AL PARK gT~ Kern River 0.0011 Y
434 CA0081213 BEAR VALLEY SPRINGS CC#. SERV STP 15 WTP Irrigation canals 0.0600 N
435 CA0080161 TAFT, CITY OF STP 15 WTP Agricultura| lands 1.0000 N
436 CA0081221 KINGS RIVER CONSERVATION DISTR DINKEY CREEK HYDROELECTRIC PRO 10 ~t~/ Kings River 0.0001 Y

1/ See Figures A-la-k for map I.D. location.
2/ See table A-3 for county code definitions.
3/ See table A-4 for definitions and descriptions.
4/ Million Gallons per Day.
5/ Yes or No.



~ LOCATIO# DIS~RIPTI~

~I~ J

PLATE OF NPOES DISCHARGERS

I Above Shasta Lake
2 Shasta - Bend Bridge

Bend Bridge - Cotusa
Cotusa - Verona~ 5 Verona - Freeport

SAC
6 C,sh, s~ou~h
7 Dekta (Freeport - Vernati$)
8 So. Delta and San Joaquin River
9 Kings, Kawaeh ~ Tule Rivers

10 Kern River

Figure A-I [PLATES i-i0]. AREAL LOCATIONS OF NPDES DISCHARGERS
IN THE CENTRAL VALLEY. SEE TABLE A-I FOR DESCRIPTIONS COR-
RESPONDING TO MAP I.D. NUMBERS.
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TabLe A-2. COUNTY CODE DEFINITIONS FOR CENTRAL VALLEY REGIONAL WATER QUALITY
CONTROL BOARD NPDES DISCHARGERS.

SACRAMENTO OFFICE
..................... YoLo 57
ALameda 1 Yuba 58
ALpine 2 .....................
Amador 5 FRESNO OFFICE
Butte 4 .....................
CaLaveras 5 Fresno 10
CoLusa 6 Kern 15
Contra Costa 7 K!ngs 16
EL Dorado 9 Radera 20
GLenn 11 Nariposa 22
Lake 17 Nerced 24
Bapa 28 San Benito 55
Nevada 29 Tutare 54
PLacer 51 .....................
Ptumas 32 REDDING OFFICE
S~cramento 34 .....................
San Joaquin 59 Lassen 18
Sierra 46 Hodoc 25
Sotano 48 Shasta 45
StanisLaus 50 Siskiyou 47
Sutter 51 Tehama 52
TuoLumne 55

TabLe A-5. NPDES EFFLUENT TYPE CODE DESCRIPTIONS.

CODE EFFLUENT TYPE EFFLUENT DESCRIPTION

AHD Acid Hine Drainage Pyrite oxidation prcwducts.
CSW Container Sterilizing Water Once used rinse water for cleaning containers for food packaging.
CWW Construction Waste Water Dewatering~ washwater, etc.
FHW Fish Hatchery Waste FLow through rearing ponds and hatchery raceways water.
FPW Food Processing Waste Waste water from fo(x~ processing plants.
GCR Gravel & Clay Mining, and Cement Plant Runoff Runoff from gravel and clay mining, and cement plant operations.
GHW Geothermal Heating Water Once throug~ geothermal water for interior space heating.
IYS IrK]ustriaL Yard Storm runoff Rainfall and o~her facility yard runoff.
LDR Logdeck Runoff Log irrigation water runoff.
LSR Livestock runoff Rainfall and other runoff from Livestock farms.
HPW Hine Processing Waste (no acid mine drainage) Waste water from mining operations other than acid mine waste.
OPW Oil Production Waste Waste water or runoff from oil production facilities.
PCg PLant Cooling ~ater Once through non-contact cooling water.
PPW Pulp Paper process Waste Waste water from facilities processing pulp for paper.
STP Sewage Treatment PLant Treated (mostly) and untreated domestic sewage.
TG~4 Treated Ground Water Groundwater treated to remove contaminants.
TIS Treated Industrial Steam cleaning waste Waste water from steam cleaning.
TL~ Treated Lake ~ater Lagoon or Lake water, occassionatLy treated with an aLgicide.
WTP gastewater Treatment PLant Treated domestic and industrial sewage.
~Tg Water Treatment Waste Filter I~ck~ash.

C--108772
C-108772



07/26/88
Table A-4. CHRONOLOGY OF NPDES DISCHARGER MONITORING

FOR PRIORITY POLLUTANTS AND OIL AND GREASE
(SEE TABLE A-6 FOR ABREVIATION DEFINITIONS).

ORDER OIL &    BIO-
YEAR MONTH CVRWQCB ACTION NUMBER TYPE FLOt~ REQUIRED METALS ORGANICS GREASE ASSAY

** FACILITY NAME = AEROJET
1985 April W~R, MRP, SPRR 85-242 IYS/PCW W Hydrazine,P

henot(W)

** FACILITY NAME = ALLIED ENERGY CORP.
1978 September WOR,MRP,SPRR ON 78-128 OPW Q                                            Q

** FACILITY NAME = BEALE AFB
1986 March     WDR, MRP ON 86-080 WTP C Cu, Ba, Cr¢6+),      PCP (M) M     Q

Pb, Cd, Hg, Ag, CN

** FACILITY NAME = CALIFORNIA OFFICE OF STATE PRINTING
1987 February WDR,MRP                    ON 87-041 RW      D                          EPA 601-2

(seasonal)
1987 February ~OR,MRP ON 87-041 PCW/IYS D EPA 601-2

(seasonal)

** FACILITY NAME = CHAMPION INTERNATIONAL CORPORATION
1982 May NPDES permit(renewal of ON 82-107 LDR/PC~ M M

ON 76-44)

** FACILITY NAME = CRO~N ZELLARBACH
1984 October WDR, MRP ON 84-120 ~TP D M

** FACILITY NAME = DAVIS CANNING COMPANY

1982 June      WDR, MRP, SPRR            82-080      D            Cr (~)

** FACILITY NAME = DEUEL VOCATIONAL CENTER
1986 December MRP ON 74-272 S~O ICPES (M) EPA 624
1986 December MRP ON 74-272 WTP C ICPES (SA) EPA 624

(SA)

** FACILITY NAME = E.I. DUPONT DE NEMOUR$ AND CO.
1984 August     WDR, MRP                  On 84-084 WTP        D Cr(Y),Pb(M)                      ~      M

** FACILITY NAME = EL DORADO IRRIGATION DISTRICT
1986 December WDR,MRP,NPDES permit,SPRR ON 86-223 D

** FACILITY NAME = FORMICA CORP. (SIERRA PLANT)
1982 May WDR,MRP,SPRR OH 84-084 RW Phenols (M)
1982 July WORoMRP,SPRR ON 84-084 PCW D Phenols

(BM)

** FACILITY NAME = GENERAL ELECTRIC COMPANY
1986 August     WDR, MRP, SPRR ~-146 TGW D PurgeableHa

loCs(W-M)

** FACILITY NAME = GLADDEN MCBEAN AND CO.
1984 January    WOR,MRP,SPRR ON 84-013 AC~/IYS M

** FACILITY NAME = GOLD BOND BUILDING PRODUCTS
1979 August WDR,NPDES permit, MRP,    ON 79-186 PCW    W M

SPRR
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Table A-4 (continued).

ORDER OIL &     BIO-
YEAR MONTH CVRWQCB ACTION NUMBER TYPE FLO~ REQUIRED METALS ORGANICS GREASE ASSAY

** FACILITY NAME = GREENLEAF POWER CORP.
1985 January WDR,MRP,SPRR ON 85-002 PCW D                                     M

** FACILITY NAME = HONESTAKE MINING CO.
1985 January WDR,MRP,SPRR ON 85-051 MPW I~ As,Ba,Be,Cd,Cr,Cu,Pb

,Hg,Ni,Se,Vd,Zn (D)
1985 January    WDR, MRP, SPRR ON 85-031 RW D ~s,Be,Ba,Cd,Cr,Cu,Pb

, Hg,Ni,Se,Vd,Zn (D)

** FACILITY NAME = INTERNATIONAL OIL AND GAS CO.
1984 September WDR,MRP,SPRR ON 84-I04 RW Q
1984 September WDR,MRP,SPRR ON 84-104 OPW M M

** FACILITY NAME = J-M MANUFACTURING CO, INC.
1985 January    WDR, MRP, SPRR 85-005 RW METALS (Q)
1985 January    WDR, MRP, SPRR 85-005 PCW/GPWC METALS (Q), ASBESTOS

(M)

** FACILITY NAME = LIBBY OWENS FORD CO.
1985 Arpil     WOR,MRP,SPRR ON 85-069 WTP/PCW D Se,Cr,Ni,Co (M) W M

** FACILITY NAME = LOOI, CITY OF
1986 November WDR, MRP, SPRR 86-041 WTP     ~ W W

** FACILITY NAME = MANTECA, CITY OF
1985 July        WDR, MRP, SPRR               85-068       WTP      C                                                W       BM

** FACILITY NAME = MCCLELLAN AIR FORCE BASE
1986 August     MRP revised monitoring    NA          PCW/WTP      SEE TABLE A-5 FOR

requirements for OH MONITORING
82-125 REQUIREMENT

** FACILITY NAME = MCCORMICK AND BAXTER CREOSOTING
1980 April WOR, MRP, SPRR 80-056 PCW D Copper (w) PCP (W),     W

Phenols(w)

** FACILITY NAME = MOHAWK RUBBER CO.
1980 January WDR,MRP,SPRR (partial)    ON 80-009 PCW W W

** FACILITY NAME = P.G.&E. CONTRA COSTA POWER PLANT
1986 June Amended WDR,MRP,SPRR ON 83-066 PCW/IYS D PCB(SA) M
1986 June Amended WDR,MRP,SPRR ON 83-0~ IYS O Cr,Pb,Ni,Cu,Va,Zn

(AA)

** FACILITY NAME = PESTANA, JOHN (OIL AND GAS FIELDS)
1984 SepteliWoer WDR,MRP,SPRR 84-I05       OPW M M
1984 September WDR,MRP,SPRR ON 84-105 RW Q

** FACILITY NAME = PLACER COUNTY SERVICE AREA #2 (SUNSET)
1984 January    WDR,MRP,SPRR ON 84-014 WTP D Phenols

(BM)

** FACILITY NAME = ROSEVILLE, CITY OF (WTP)
1982 December WOR,MRP,SPRR ON 82-138 WTP D W BM
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TabLe A-4 (continued).

ORDER OIL & BIO-
YEAR MONTH CVRWQCB ACTION NUMBER TYPE FLO~J REQUIRED ,METALS ORGANICS GREASE ASSAY

** FACILITY NAME = SACRAMENTO CITY (WATER TREATMENT PLT)
1985 June       WOR,MRP,SPRR              ON 85-151 WTW     C    Or(W)

** FACILITY NAME = SACRAMENTO MUNICIPAL UTILITY DISTRICT
1985 August    WOR,MRP,SPRR ON 85-210 STP
1985 August    ~OR,MRP,SPRR ON 85-210 PCW C Or,In (M) W

** FACILITY NAME = SACRAMENTO REGIONAL CO. SANITATION DIST.
1985 September WOR,MRP,SPRR ON 85-245 WTP D At,As,Be,Cd, Cr,Cr(6+ Zn,CN(M)    M W

),Cu, Pb, Hg,Ni,Se,Ag EPA624-5(Q)

** FACILITY NAME = SHELL CALIFORNIA PRODUCTION
1985 August     WOR,MRP,SPRR,NPDES permit ON 85-206 OPW M M

** FACILITY NAME = SHELL OIL CO. (WEST SACRAMENTO PLANT)
1987 January    VDR,MRP,SPRR               ON 87-022 IYS     W

** FACILITY NAME = SIERRA PACIFIC INDUSTRIES
1982 September ~I)R ON 82-108 LDR M AA

** FACILITY NAME = SIMPSON PAPER COMPANY
1983 June WOR,MRP,ON 79-185 ON 85-067 PPW MERCAPTANS( W

rec|r~ed M)

** FACILITY NAME = STOCKTON, CITY OF (MAIN STP)
198& Aprit     WOR,MRP,SPRR 8~-088 WTP D CHLORINATED W W

PHENOL-W

** FACILITY NAME = TEHAMA-COLUSA FISH FACILITIES
1984 November WDR,MRP                  OH 84-131 FHW     D                         HERBICIDES(

** FACILITY NAME = TERMO CO.
1984 August WDRoMRP,SPRR,NPDES permit ON 84-081 OPW Q M
1984 August WDR,MRP,SPRR,NPDES permit ON 84-081 RW Q

** FACILITY NAME = TOSCO CO. (SACRAHENTO TERMINAL)
1984 March      WDR,MRP,SPRR,NPDES permit ON 84-039 IYS     ~J                                       W

** FACILITY NAME = TRACY, CITY OF (WTP)
1985 August     WDR,MRP,SPRR ON 85-214 WTP D W W

** FACILITY NAME = WETSEL QUIATT LUMBER CO.
1985 October    WOR,SPRR,MRP,NPDES permit ON 85-277 LOR M

** FACILITY NAME = WICKES WOOD PRESERVING
1984 March     ~DR,MRP,SPRR, NPDES      ON 84-038 TGW    C    Cr(&+),Cu(W),Cr,As(B

permi t W)
1984 March WDR,MRP,SPRR,NPDES permit ON 84-038 RW Cr,Cr(6+),As,Cu(M)
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Table A-5. MCCLELLAN AIR FORCE BASE (MCAFB) TOXICS.MONITORING SCHEDULE (Order Number
82-125 [1985, 198~1). I/

DOWNSTREAM
MCAFB DISCHARGES 2/ RECEIVING WATERS    3/

REQUIRED
PARAMETER 001 005 CW R1 R2 R6

flow C C M
cadmi tm~ 2xW O 2xW 2xW 2xW
ch roei urn(T) 2xW Q 2XW 2x~ 2x~
chroeium(6+) 2xW 2xW 2xW 2xW
copper 2xW Q 2xW 2xW 2xW
cyanide 2xW 2xW 2xW 2xW
lead 2xW Q 2xW 2xW ’2xW
nickel 2xW Q 2xW" 2xW 2xW
silver 2xW Q 2xW 2xW 2xW
zinc 2xW Q 2xW 2xW 2xW

phenol 2xW 2xW 2xW 2xW
oil&grease 2xW 2xg 2xW 2xW
volatites 2xW 2xW 2xW

bioassay W 4/    W 5/

1/ C = continuous, M = monthly= Q = quarterly, W = weekly.

2/ Discharges: 001 tertiary treated doa]estic sewage to coo[ing
water inlet to Magpie Creek.

005 storm drain runoff to Arcade Creek.

5/ Downstream R1Secor~d Creek at west exit to base property.
Rec water= R2 Magpie Creek at west exit of base property.

R6 Arcade Creek.

4/ 96-hour flow-through.
5/ 96-hour static.

Table A-6. ABREVIATION DEFINITIONS FOR TABLES A-4 AND A-5.

ABREVIATION

AA As aF~oticab[e - whenever the discharge occurs.
ACLC Administrative civat liabilities co~oliant - issued in cases where the discharger negligently violates

a Cease and Desist order.
BM Bi monthly.
BW Bi weekly.
C Continuous.
O Daily.
ICPES Inductively coupled plasma emission spectrometry.

_ M Monthly.
MRP Monitoring and Reporting Program.
NPDES National Pollution Discharge Elimination System.
N/A Not available.
ON Order number.

Quarterly.
SA Semi annual.
SO Special Order - used when discharger requests and obtains a n~x~ification (usua[ly for a

relaxation in requirements).
sPRR Standard Provisions and Reporting Requirements.
W Weekly.
WDR Waste Discharge Requirements.
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Table 8-f. ALLIED ENERGY CORP. O~>WMONTHLY OIL AND GREASE
C~CENTRATIONS AND LOADS, 1985.

OIL AND GREASE
....................... Table B-2. BEALE AFB ~TP METALS AND OIL AND GREASE CONCENTRATIONS, 1985.

HONTH          DAY LUG/L) LOADS(LBS) I/
CONCENTRATION LUG/L)

January 30 1000 1 DATE ........................................................................

February 2/ 1250 1 (HONTH- CHROHIUH OIL AND
Hatch 1 1500 1 DAY) CADHIUN CHROHIUM (6+) COPPER LEAD     MERCURY CYANIDE GREASE
April 30 3000 2
May 31 11000 8 4-29 <10 <50 <50 43 <20 <1 NA 500 1/
June 27 4000 3 7-12 <10 <50 <50 21 <20 1.2 NA NA
July 30 3000 2 5"13 NA EL~ NA NA NA NA <0.01 NA
August ~ <2000 0 10-11 <10 NA <50 23 <20 2.3 NA NA
Septee~ber 30 4000 3 11-9 <10" NA <50 23 <20 2.3 NA 4300
~ctober 3/ 0 ........................................................................

Hove~r 3/ 0 AVERAGE 0 0 0 27.5 0 1.45 0 2400
-- Dece~r 13 6000 4

AVERAGE 2896 2 1/ Sampled o~ May 9 1985.

ANNUAL TOTAL 20

1/ Actual flows were not available (a baseline
flow of 0.0029 HGD was used).

21 Oats not available (surrounding values were

averaged).

3/ No discharge.

Table B-3. BEALE AFB MONTHLY WTP MASS LOADS OF METALS AND OIL AND GREASE, 1985.

Table B-4. CHAMPION I~TERNATIONAL CONP. LDR/PC~ OIL
AND GREASE CONCENTRATIONS, 1985.,

LOADS (LBS)
AVERAGE ........................................................................

DAILY CHRO~41UM OIL AND OIL AND
MONTH FLO~ (MGD) CADMIUM CHROHIUM (6+)    COPPER LEAD MERCURY CYANIDE GREASE GREASE

MONTH DAY LUG/L)
January 0.925 0 0 0 6 0 0.34 0 556
February 1.129 0 0 0 8 0 0.41 0 678 January 29 <5000
March 1.100 0 0 O 8 0 0.40 0 6~1 February 7 <5000
April 0.773 0 0 0 5 0 0.28 0 4(~ March 8 <5000
May 0.872 0 0 0 6 0 0.32 0 524 April 8 <5000
June 0.9(~ 0 0 0 7 0 0.35 0 579 May 2 <5000
July 0.981 0 0 0 7 0 0.36 0 589 June 4 <5000
August 0.970 0 0 0 7 0 0.35 0 583 July 3 <5000
September 0.942 0 0 0 6 0 0.34 0 566 August 7 <5000
October 0.897 0 0 0 6 0 0.33 0 539 Septe~r 4 <5000
Noven~er 1.099 0 0 0 8 0 0.40 0 ~0 October 7 <5000
DecL-~r 1/ 1.099 0 0 0 8 0 0.40 0 ~0 November 4 <5000

Oece~t~r       NA
AVERAGE 0.979 7 0.36 588
ANNUAL TOTAL 8~ 4.~2 7056

1/ FLows not available for December (Nov~ber flow used).
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TABLE B’6. DAVIS CANNING C~PANY PCW NONTHLY CHRONIUN CONCENTRATIONS AND
LOADS, 1985.

CHROHLUH FLOMS (NGD) 1/
LO~DS

MONTH DAY (UG/L) AVERAGE HINUNUM I~XIHUf~ AVERAGE (LBS}
TabLe B-5, CRO~N ZELLARBACH WTP MONTHLY OIL AND

GREASE CONCENTRATIONS AND LOADS, 1985. January 18 <10 0 0 0.037 0.007 0
23 <10

DATE OIL AND AVERAGE Feb~Jrary 22 <10 0 0 0.037 0.007 0
(MONTH- GREASE FLO~ LOADS 28 <10
DAY) (UG/L) (HGD) (LBS) March 2/ * * * * * * *

Apri[ 18 <10 0 0 0.024 0.007 0
1"1 3200 4.1 3285 25 <10
2-11 1000 3.~ 851 May 3 <10 0 0 0.024 0.003 0
3"26 2300 4.0 2303 31 <10
4-24 1400 3.8 1332 June 7 <10 0 0 0.024 0.016 0
5-30 1400 4,1 1437 14 <10
6-25 1700 3.6 1532 21 <10
7-10 1000 3.4 851 27 <10
8-28 2000 3.2 1602 JuLy 2 <10 6.7 0 1.3 0.56 0.~
9-24 1900 3.3 1570 19 10
10-29 1200 3.1 931 26 10 0
11-26 1300 3.3 1074 August 2 10 3.3 0 1.3 0.89 0.73
12-31 1800 3.2 1442 9 <10

........................... 16 <10
AVERAGE 16~3     3.5     1475 31 <10
ANNUAL TOTAL 17700 September 6 <10 0 0 1.3 O.&5 0

12 <10
20 <10
27 <10

October 10 <10 0 0 0.024 0,003 0
November 1 <10 0 . 0 0.024 0.009 0

8 <10
15 <10
21 <10
27 <10

December     12 <10 0 0 0.024 0.009 0
17 <10
24 <10

MONTHLY AVERAGE 0.91 0.197 0.05

ANNUAL TOTAL 0.55

1/ Minim~n flows ecBJaL to 0 define day~ of no production.
2/ No flow vat.s or sell| testing took place in March because of

no prod~iof~ ~ Davis Canning Co~p~ny.
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TabLe B-7. E. I. DUPONT DEMOURS AMD CO. ~TP ~EKLY OIL A~ID GREASE CONCENTRATIONS AND ~K)I4THL¥ LOA~,S, 1985.

OIL AND GREASE AVERAGE OIL AND GREASE AVERAGE
.................. FLC~ LOADS .................. FLOU LOADS

MONTH DAY (UG/L) AVERAGE (MGD) (LBS) HONTH DAY (UG/L) AVERAGE (MGO) (LBS)

January 7 7200 3625 0.689 625.31 JuLy 1 800 920 0.678 156
16 1600 8 1000
2! 2700 15 1600
28 3000 22 300

February 6 1300 1550 0.724 280,96 29 1100
li 300 August 5 1600 1100 0.578 159
18 3100 12 1300
25 1500 19 600

March 6 900 2950 0.624 460.87 26 900
11 8000 Septe~nber "~ 2100 1220 0.509 155
18 2500 10 600
25 400 17 600

April 1 2200 1~0 0.837 367.8~ 2~ 1400
8 2~00 30 1600

15 2300 October 7 600 1350 0.62 210
22 300 16 600
2~ 600 21 2200

May 6 500 3600 0.712 606.08 26 2600
13 2400 Noven~er ~l 1500 1625 0.607 247
20 5100 11 2000
27 5600 18 1900

June 3 800 1275 0,68 217~06 25 1100
10 1900 December 2 1700 1860 0.602 280
17 1900 9 1600
26 500 16 6~00

...................................................... 23 600
30 1000

AVERAGE 1~,2 0.655 302
ANNUAL TOTAL 3625

Tab[e B-8. E. I. DUPONT DENEMOUR$ AND CO. kFTP 140NTHLY LEAD AND CNRONIUH
CONCENTRATIONS AND LOADS, 1985.

LEAD ONROMILmf4

AVERAGE .............................................
MONTH DAY FLO~ (MGD) LUG/L) LOADS (LBS) LUG/L) LOADS (LBS)

January 7 0.689 6 1 200 36
February 6 0.726 36 7 <20 0
March 1/ 2/ 0.626 84 13 50 8
Apr|l 2/ 1 0.~37 50 10 50 10
May 6 0.712 20 6 100 16

June 3 0.~80 60 7 100 17
JuLy 1 0.678 50 8 200 36
August 2/ 0.578 50 7 150 22
Septet#oct 6 0.509 50 6 100 13
October 7 0.620 30 5 100 16
November 6 0.607 10 2 100 15
December 2 0.602 30 5 100 15

AVERAGE 0.655 38 6 106 17

AMNUAL TOTAL 75 204

1/ Lead value average of 31 grab s~ples.

2/ Concentration data not avaiLabLe (surrounding values ~ere averaged).
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~aDLe 8-9. FORMICA CO. (SIERRA PLANT) HONTHLY PCW PHENOL
CONCENTRATIONS AND HASS LOADS# 1985.

PHENOL (UG/L) AVERAGE
....................... DAILY LOADS

MONTH DAY 24HR COMPo 11 AVERAGE FLOe/ (HGD) (LBS)

January 2/ ~IA NA 11.5 0.8:3 2°40

February     6 16 11.5 0.8:3 2.40
11 7

March 5 12 12 0.78 2,3/*
11 12

Apri L       4 28 22.5 0.81
8 17

Hay 6 32 25.5 0.87 5.54
1{* 19

June 5 108 100 1.13 28.33
11 92

Jury 3 18 21.5 0.76 ~,.10
2/* 25

August 5 35 34.5 0.93 8.03
1/* 3/*

September    3 36 33 0.94 7.76
13 30

October 3 13 30.5 0.88 6.69
_ 14 48

November 6 13 12 0.74 2.22
14 11

December 9 8 12 0.73 2.19
17 16

AVE RAGE 26 O. 85 5.60
ANNUAL TOTAL 67.20

11 24-hour composite $~te.
2/ January va(ues not available (February va[ues were used).

Table 8-10. GENERAL ELECTRIC CCHPANY TGU HALOGENATED HYDROCARBON CONCENTRATiONS SUI~IARIZED BY MELL LOCATION, 1985.

CO~CENTRAT]O~ (UG/L) 1/
SAMPLE DATE .......................................................................................................... , .......................

COMPOUND (MOflTH*DAY) 7-17 8"9 8"9 8"21 8"22 8-23 8-26 8"27 8"28 8-29 8-30 9"3 9-24 10-31 12"11

SAMPLE LOCATICYd: MERCED CITY WELL NO. 10
tetrach toroethene 1,1 0.2 0.1 0.1 0.2 0.1
1,2-dich toroethane 5. I
1, I, 1 - t rich l or~tha~ 0.5

SAMPLE LOCATION: TRI-VALLEY GROUERS WELL NO. 1
trfch[or~thene 3.5 1.6 1.0 1.3 1.6 1.4 1.1 2.8 0.2 1.1 1.3 0.7 0.1 31 0.5

1.6
2.1     1.1

SAHPLE L~AT]~: TR[-VALLEY GR~ES ~LL NO.
trich[or~th~ 0.6
1,1,1-trichtor~thane 0.6

~PLE L~AT]ON: 3~57 EAST BAKER
trichtor~thene 4.2 4.1 9.1 5.0

S~PLE L~AT~: 3~97 EAST BAKER
trichLor~th~ 2.4

S~PIE L~f[~: M~X~URE OF All ~A~ER S~PLES

tr ~chtor~thene 0.2 0.7

I/ At( c~entrati~ vat.s for these c~s that ~ ~t a~ar in this table ~r the t{st~ s~[e dates were re~rt~ as less than detectable.
U.S.EPA ~th~ 601 a~[ysi= was ~rfor~ at each ~[[ site, a[[ other c~s ~t r~rt~ in this tab[e were not detec,t~ at a ~t~tion limit ra~e
0.1 to 2.0 ug/[.

C--1 08781
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Table B-11. GLADDING HCBEAN AND CO. PC~ NONTHLY OIL AHO GREASE
HONTHLY CONCENTI~TIONS AND N~THLY L~S, 1985.

O~L AND GREASE Tabte B-I~. LZBBY ~ES-F~D CO. P~ HONTHLY CHR~I~, ~BALT, E~C~L, ~D SELEMI~
DATE .................. ~NCENT~T]ONS AND L~S,
(MONTH- ~NC,    L~DS
DAY) lUG/L) (LBS) 1/ CHR~ ~ALT N~L SELEN~

1 "9 ND 0 L~D5 L~S L~S LO~S
2"13 5000 1252 HONTH lUG/L) (LBS) lUG/L) (LBS) lUG/L) (LBS) lUG/L) (LBS)
3" 13 ND . 0
~-10 ND 0 January 1/ ~0 5 50 7 <50 0 <10 0
5-8 ND 0 February 1/ 40 5 50 6 <50 0 <10 0
6-12 17000 ~256 Hatch 1/ ~0 5 50 6 <50 0 <10
7-10 ND 0 Aprit 11 ~0 ~ 50 5 <50 0 <10 0
8-1~ 7000 1~3 Hay ~0 6 50 8 <50 0 <10 0
9-11 ND 0 J~e ~0 0 <50 0 NA 0 NA O
1 O- 9 ND O Jut y <~0 0 80 10 NA 0 NA
11-13 5000 1252 August <50 0 <50 0 NA 0 NA 0
12-11 ND 0 Septet <50 0 <50 0 NA 0 ~ 0

.................. ~t~r <50 0 <SO 0 H~ 0 HA 0
A~RAGE 2~3 709 Hover <50 0 ~O O HA 0 HA
ANNUAL TOTAL 8508 DecOr <20 0 <SO 0 <50 0 <50 0

..............................................................................

I/ Baseline fl~ of 1.0 M~ AVERAGE Z/ 5 1 16 6 0 0 0 0

~as us~ (f[ws not r~uir~). AHNUAL TOTAL 12 ~ 0 0

I/ NA=~t l~[~ (va[~s for Hay ~re us~),

~/ AverlQe ~a( f[~ = 0.5~ NGD.

Table B-12. GOLD BOND BUILDING PROOUCTS PC~ ~EKLY O%L AND GREASE
CONCENTRATIONS AND LOADS, 1985

Table B-13. INTERNATIONAL OIL ~ GAS CO. OP~ 140~THLY OIL
O]L AND ~THLY FL~ (R~)                                            GREASE ~CE~T~T[~S AND L~S~ 1985.

GREASE AVERAGE ........................... LOADS

~TH    DAY lUG/L) lUG/L) HtH HAX AVERAGE (LBS) O[L AND GREASE lUG/L)
.............................

Ja~ary 1/ 52 1.559 20 RECE[VZNG ~ATER 1/

February 1/ 52 1.559 20 .................... L~S

Hatch 1/ 52 1.559 20 ~TH     EFFLUENT UPSTR~ D~STRE~ ~LBS) 2/

~ri[ 1/ 52 1.559 20

Nay 1/ 52 1.559 20 January ~/ 11000 NA HA

J~e 1/ 52 1.559 20 Febr~ry ~/ 11000 NA NA

Jury 10 30 52 0.950 2.~ 1.559 20 Hatch ~/ 11000 NA ~

17 26 April 3/ 11000 NA NA

31 100 Nay 11000 <~000 6000

A~u~t 7 60 85 1.180 2.2~ 1.910 33 J~ ~000 (2000 <2000

I~ 150 July ~000 ~000 <2000 21

22 ~ August ~00 2000 3000

28 70 Sept~r ~000 2000 2000

S~t~r ~ 70 61 1.5~9 ~G ~t~r ~00 5000 TO00

18 ~8 D~r 12000 NA NA

25 ~0 ......................................
~tOr 2 ~ 87.2 0.567 I.~17 1,1~ ~6 A~RAGE ~50 51

9 50 ANNUAL TOTAL 612

15 38
23 130 1/ R~eivi~ ~ater ~{torfng ~tream a~ ~tream

30 13~ of effL~t discharge.

~ov~r 1/ 87.2 1.1~ 2~ 2/ Ft~s ~re ~t avaitab[e; a ~se[i~ rio, of 0.028 HGD

D~r 1/ 87.2 1.1~ 25 vas ~ to circulate t~ds.
............................................................... 3/ Vails not avai[abte (=urr~ng teve(s

A~RAGE 74 1.552

ANNUAL TOTAL 345

1/ Values not avaiLab(e (surro~ing vaLes ~re average).
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TabLe S-16. LO0! ~TP k~EEKLY OIL AND GREASE CO~ICENTRATIONS AND HONTHLY LOAOSo 1985.
Tabte B-15, LI~BY [7~ENS-FO~G CO. PCM~EEKLY OIL AND GREASE CO~ICENTRATiOHS

AND HO~ITHLY LOADS, 1985. OIL AND GREASE FLO~,~S (HGD)
................................................ LOADS

OIL ANO GREASE (UG/L)                                                         HONTH DAY (UG/L) AVERAGE H]N]l~l~ NAXIHUH AVERAGE (LRS)

HONTNLY    AVERAGE LOAgS January 2 1100 1900 4.508 5.765 4.968 2363
~e, ONTH DAY GRAB AVERAGE FLO~ (HGD) (LBS) 9 1600

17 2000
Jenuary 8 1500 2250 0.522 294 23 1600

22 3000 30 3200
February NA 2300 2300 0.516 297 February 6 400 900 4.428 5.39 4.8~ 1095
Hatch 5 1600 1800 0.510 230 14 1300

19 2000 27 1000
Apri[ 2 2000 1000 0.400 100 Hatch 5 1600 850 4.5 5.383 4.774 1016

16 <100 13 700
Hay 7 7~0 3033 0.6~3 488 20 700

14 2(>00 27 , 400
21 2500 Aprl t 3 400 500 4.333 5.31 4.778 598
31 6300 11 600

~’) June 4 12000 4150 0.615 639 17 500

J 11 5100 24 300

--I~ 19 ~00 Hay 7 500 550 4.435 ¯ 5.307 4,95 682
25 600 22 600

~ Ju|y 2 1900 15o0 1.0~5 400 Ju~e 5 300 300 4.652 5,38~ 5.084 382

~0 ~ 9 1700 Ju(y 23 1200 1200 4.996 5.~2 5.348 1607
Po 16 1100 August 7 1000 875 4.522 5.362 4.949 108~

~1 23 500 14 6O0

~0 30 2300 21 ~600
August 1 1100 2080 0.711 370 27 300

~ 8 2300 September 3 400 300 4.201 4.8~7 4.651 349
18 <2000 11 200
22 3500 18 200
29 3500 24 400

September 13 760 380 b.38~ 37 Octdoer 2 100 (~0 4.334 5.17 4.628 765
20 <50 9 <100

October 4 1400 2175 0.789 430 15 <100
10 3500 23 3000
1T 2800 30 200
24 1000 November 5 500 475 4.249 - 5.562 4.473 532

Noven~er 6 3700 2800 0.446 313 12 700
12 2900 20 200
19 4600 26 500
27 <50 Oecember 3 200 575 4.~58 4.736 4.388 632

Oece~er 3 4400 2933 0.315 231 10 500
10 2200 17 800
17 2200 25 800

AVERAGE 23~ 0.57"/’ 336 AVERAGE 790
ANNUAL TOTAL                                                                                            4032                                                              ANNUAL TOTAL                                                                                                                                           9494

o
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Table 0-17. HCCLELLAN AFB PC~ 14(~[HLY TRACE HETAL LOAgS, 1985.                                                                                                                                            (-~

Table B-19. HCCLELLAR AFB PCM QUARTERLY TRACE HETAL CO#~CENTRAT]ONS, 1985

FLO~ LOAOS (LBS)    2/ CONCENTRATION (NG/L) (DETECT]OOi LINITS IN PARENTHESES)
VOLLN4E

I~0~ TH 11 COPPER CADNIUH CHR[~41UI4 LEAD NICKEL SILVER ZINC EFFLUENT CADH] U~4     CHROHIUI4(T) COPPER LEAD NICKEL SILVER ZINC

1.0. (<0.010) (<0.050) (<0.020) (<0.020) (<0.050) (<0.010) (<0.050)
January 7 2.1 0.3 1.1 0.9 0.5 0.5 7

February B 2.4 0.3 1.2 1.1 0.6 0.6 8 APRIL
Hatch 8 2./* 0.] 1.;~ 1.1 0.6 0.6 8 ...............................................................................................
April 7 2.1 0.3 1.1 0.9 0.5 0.5 7 CWl 0.01 0 0 0 0 0 0,022
May 7 2.1 0.3 1.1 0.9 0.5 0.5 7 C~2 0 0 0 0 0.07 0 0.041
June 7 2.1 0.3 1.1 0.9 0.5 0.5 7 C~3 0 0 0 0 0 0 0.413
-~u[y 7 2.1 0.3 1.1 0.9 0.5 0.5 7 Cu4 0.013 0 0 0 0 0 0.023
August 4 1.2 0.2 0.6 0.5 0.3 0.3 4 C~5 0 0 0 0 O 0 0.118
September & 1.2 0.2 0.6 0.5 0.3 0.3 4 C~ 0.02 0.159 0.597 0.063 0 0.013 0.119
October 4 1.2 0.2 0.6 0.5 0.3 0.3 4, Ct#7 0.017 0 0.025 0.05/, 0 0.012 0.76
NovenCoer /, 1.2 0.2 0.6 0.5 0.3 0.3 /, .........................................................................................
Dece~z~er 4 1.2 0.2 0.6 0.5 0.3 0.3 /, HAY
........................................................................................ . ........................................................................................ ~l

AVERAGE 5.9 1.8 0.2 0.9 0.8 0.4 0.4 6.1 C~1 0 0 0 0 0 0.011
TOTAL Z1 3 11 9 5 2 73 Ct~2 0 0.074 0 0 0 0.01 0.055

CU3 0 0.055 0 0 0 0.012 O. 178
1/ Hit(ion gallons per month for at[ seven discharges. C~4 0 0 0 0 0 0.017 0.071
2/ Loads calcuLated using yearLy aver=ge$ from Table.B-19. Ct~5 0 0 0 0 0 0 0.069

CU6 11
CUT 11
.........................................................................................

AUGUST
Table B-18. HCCLELLAN AFB PCS/ OUTFLOW, 1985 ..........................................................................................

Cgl 0 0 0 0 0 0 0,022
COOLING 5tATER FLO~S (HGD) 1/ TOTAL C~2 0.01/, 0 0.02 0 0 0 0.05

................................................. HONTHLY ~ 0.01 0 Q 0 0 0 0,113
HQ~TN C~1 C~Z ~ C~ C~5 C~6 C~7 FLO~ (HG) C~ 0 0 0 O 0 0 0.03

CW5 0 0 0 0 0 0 0
C~,~ 1/
CU7 1!

January 0.10 0.01 0.02 0.10 0.00 0.00 7 .........................................................................................

February 0.10 0.01 0.02 0.10 0.02 0.03 8 D~CEMBER
14arch 0.10 0.01 0.02 0.10 0.02 0.03 8 .........................................................................................
April 0.10 0.01 O.OZ 0.10 7 Cgl 0.005 0.019 0.032 0.0~1 0.027 0.003 0.124
Hay 0.10 0.01 0.02 0.10 7 Ct~2 0.004 0.006 0.012 0.041 0.013 0.003 0.037
June 0,10 0.01 0.02 0.10 7 C~ 0.013 0.01 0.048 0.057 0.019 0.004 0.226
July 0.10 0.01 0.02 0.10 7 c~ 0.006 0.077 0.066 0.0~ 0.082 0.008 0.144
August 0.10 0.01 0.02 4 C~ 0.019 0 0 0 0 0 0,051
Septed~er 0.10 0.01 0.02 4 C~> 11
October 0.10 o.01 0.02 4 C~7 11
Noveg~>er 0.10 0.01 0.02 4 .........................................................................................

December 0.10 0.01 0.02 4 AVERAGE 0.005 0.018 O. 07X> 0.016 0.00~ 0.00~ 0.123

AVERAGE 6 I/ Dar ~8i Lable.

1/ al~k space~ indicate either no d~,ts available or no fto~;



Tabte B-20. HCCORH%CK AND BAXTER PC~(O01) COPPER, ARSEN%C, PHENOLS, AND O%L AND GREASE CONCENTRATIONS AND LOADS, 1985.

O[L AND GREASE PHENOLS COPPER ARSENIC

HONTH DAY (UG/L) AVERAGE LOADS (LBS) (UG/L) AVERAGE LOADS (LBS) (UG/L) LOADS (LBS) (UG/L) LOADS (LBS)

Js~ary 8 <1000 0 0 <10 O 0 <20 0

15 <1000 <10 <20 NA
29 <1000 <10 <20 NA

February 2/ NA 0 NA 0 HA 0 NA
Hatch 5 <1000 0 0 <10 0 0 <20 0 NA 0

12 <1000 <10 <20 NA

19 <1000 <10 <20
26 <1000 <10 <20

April 2 1000 1400 40 <10 0 0 <20 2 NA 0
9 1000 <10 <20 NA

16 1000 <10 <20 HA
23 ZOO0 <10 320
30 2000 <10 <20                     RA

Hay 7 1000 500 14 <10 0 0 <20 0 NA 0
14 1000 <10 <20
21 NA <10 <20
28 <1000 <10 <20 NA

June 4 3000 2000 58 <10 0 0 <20 0      HA 0
11 2000 <10 <20 NA
18 <1000 <10 <20
25 ]000 <10 <20 NA

JuLy 2 <1000 2200 63 <10 0 0 <20 0 NA 0
9 3000 <10 <20 NA

16 2000 <10 <20 HA
23 4000 <10 <20 <4
30 2000 <10 <20

August 6 3000 2250 65 30 7.5 0.22 <20           0     NA 0
1] <2000 <10 <20 NA
20 3000 <10 <20
27 3000 <10 <20 NA

September 3 <2000 500 14 <10 20 0.58 <20 0      NA 0
10 <2000 <10 <20 NA
17 <2000 <10 <20
24 2000 80 <20 NA

October 1 2000 800 23 50 30 ~.86 <20 0      NA 0
8 <2000 100 -20 NA

15 <2000 <10 <20
22 <2000 <10 <20 NA
29 2000 <10 <20 NA

Moverr~ber 5 <2000 0 0 <10 0 0.00 <20 0      NA 0
12 <2000 <10 <20 HA
19 <2000 <10 <20
26 <2000 <10 <20 NA

Decent~r 3 <2000 500 14 <10 0 0.00 <20 0 NA
10 <2000 <10 <20 RA
17 <2000 <10 <20 NA
31 2000 <10 <20 . RA

AVERAGE 957 28 6 0.17 7 0 0 0
ANNUAL TOTAL 336 2 0 , 0

1/ Ftows consistently measured at 0.115 HGD uere used.Z/ February values not avaiLabLe (surrour~ting vsLues were averaged).
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Table B-21. MCCORHICK ANO BAXTER P~l~(O02) COPPER, ARSENIC, PENTACHLOROPHENOL (PCP), kNO OIL ANO GREASE LEVELS & LOADS, 1985.

O%L AND GREASE PCP COPPER ARSENIC

HONTH DAY lUG/L) AVERAGE LOADS ’(LBS) lUG/L) AVERAGE LO~DS (LBS) lUG/L) LOADS (LBS)      lUG/L) LOADS (LBS)

January 8 <1000 ~7 19 <2 0 0.00 <20 0
15 1000 <2 <20 NA
29 1000 <2 <20 NA

February 2/ NA 0 NA 0.00 NA 0 NA
March 5 <1000 0 0 <2 0 0.00 <20 O NA 0

12 <1000 <2 <20 NA
19 <1000 <2 <20
26 <1000 <2 <20 NA

April 2 <1000 2000 58 16 3.2 0.10 <20 O        HA 0
9 2000 <2 <20 NA

16 2000 <2 <20
23 3000 <2 <20
30 3000 <2 <20 HA

Hay 7 3000 1250 36 <2 O O.OO <20 0         HA 0
14 2000 <2 <20 NA
21 <1000 <2 <20
28 <1000 <2 " <20

June 4 4000 27~0 7~ <2 0 O.O0 <20             0          NA 0
- 11 <1000 <2 <20 NA

18 <1000 <2 <20
25 7000 <2 <20 HA

July 2 2000 2600 75 <2 O O.OO <20 0 NA 0
9 3000 <2 <20 NA 0

16 2000 <2 <20 NA
23 4000 <2 <20 <4
30 2000 <2 <20 NA

August 6 <2000 3500 101 <2 0 0.00 <20 0 Nk 0
13 &O00 <2 <20 NA
20 4000 <2 <20 <4
27 4000 <2 <20 NA

Septe~r 3 <2000 1250 36 <2 0 0.00 <20 0 ~A 0
10 5000 <2 <20 NA
17 <2000 <2 <20
24 <2000 <2 <20 NA

October 1 <2000 600 17 <2 0 O.OO <20 0 NA 0
8 <2000 <2 <20 NA

15 <2000 <2 <20 NA
22 <2000 <2 <20 <4
29 3000 <2 <20 NA

Novefl~r 5 4000 1000 29 <Z O O.O0 <20 0 NA 0
12 <2000 <2 <20 NA
19 <2000 -2 <20 <4
26 <2000 <2 <20 NA

December 3 <2000 0 0 <2 0 Q.O0 <20 0 NA 0
10 <2000 <2 <20 NA
17 <2000 <2 <20 NA
31 <2000 <2 <20

AVERAGE 1426 45 0.3~ 0.01 0            0          0            0
ANNUAL TOTAL 540 0.12 0 0

1/ Daily average flows of 0.126 MGD ~ere used. 2/ February values were not available (surrounding values were averaged).
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TabLe B-22. MERCED, CITY OF, ~TP H(X~JTHLY METALS AND OIL Table B-Z3. MOHAir( RUBBER CO. PCU ~EEKLY O|L AND GREASE CONCENTRATIONS AND NONTHLY LOADS, 1985.
¯ AND GREASE LOADS, 1985. lJ

O|L AXD GREASE OIL AND GREASE
LOADS (LBB/MONTH) 2/ .................. LOADS .................. LOADS

MONTH DAY LUG/L) AVERAGE (LB$) 1/ HONTH DAY LUG/L) AVERAGE (LBS) 1/
TOTAL O|L AND
{~JTFLO~/    ARSENIC CADNLL~I LEAD NICKEL GREASE January 3 4000 5600 280 August 1 3000 1200 60

HONTH (MG/MONTH) (4,3) (6) (10) (2.7) (13100) 10 5000 8 <2000
17 10000 16

"January 153.632 6 8 13 3 16796 24 4000 23 <2000
February 13~.505 5 7 11 3 14923 31 5000 29 3000
Hatch 154.735 6 8 13 3 16916 February 7 4000 2750 138 September 5 3000    ZOO0 100
April 154.627 6 8 13 3 16~05 14 <2000 12 <2000
Nay 170.723 6 9 14 4 186~ 21 3000 19 5000
June 190.705 7 10 16 4 208~9 28 4000 26 <2000
July 198.589 7 10 17 4 21711 March 7 4000 1750 88 October 3 <2000 0 0August 192.617 7 10 16 4 21058 14 <2000 10 <2000
September 176.964 6 9 15 4 19~47 21 3000 18
October 171.525 6 9 14 4 18752 28 <2000 24 <2000
Noverrber 157.8~6 6 8 13 ~ 17256 April 4 <2000 4750 238 31 <2000
December 148,828 5 7 12 3 16271 11 10000 November 7 <2000     750 36

......................................................... 18 bOO0 14 <2000
TOTAL ANNUAL 72    101     1~8     45 219447 25 3000 21 <2000

May 2 <2000 400 20 27 30~
LO 11 U.S.EPA scans 624/625 and 608 were reported to be beto~ 10 2000 Decelaber 5 2000 2500 125O~ detection. 16 <20OO 12 2000

2/ Average concentration used in the estimates are in 23 <2000 ¯ 19 2000
parentheses(ugll)(matat$: N=3; oil and grease: N=I). At[ 30 <2000 26 4000
other priority pollutants metata were not detected below June 2/ <2000 200 10 ..................................
typical FAA detecti~ timita. Jury 3 <2000 0 0 AVERAGE 1918 96

11 <2000 ANNUAL TOTAL 1152
19 <2000

1abLe B-25. PACiFiC GAS AND ELECTRIC CONTRA COSTA PO~ER PLANT PCWIYS 25    <2000                          11 Flo~s were not available; a bese|ino flow of 0.2 MGD
MONTHLY OIL AND GREASE CONENTRAT]O~S AND LOADS, 1985.

was used.

O]L AND AVERAGE                                                                                          21 Data no~ evaiLab[e {surrounding values were averaged).

GREASE FLO~S LOADS
H~TH DAY (UG/L) (M~D) (LB$)

January 21 7000 0.291 510
February 25 5000 0.255 319 Table B-24. I¢]Xkt~l( RUBBER CO. PL~ POS|TIVE U.S.EPA 624/625 ANALYSIS
March 25 3000 0.190 143 RESULTS GRAB SAMPLED O~ 26 JUNE 1985. 1/
April 29 6000 0.20~ 306
Nay 20 7000 0.114 200 CONCENTRATION
Ju~e 17 6000 0.208 312 CHEH[CAL
July 22 5000 0.126 158
August 26 2000 0.158 79 Phenol 1
Septefnber 30 2000 0.107 54 Tet~ach[oroethene
October 21 3000 0.173 130 Toluene
Novmaber 18 3000 0.237 178
December 16 3000 0.351 26~ 1/ Standard detectio~ limits.

....................................

AVERAGE 4333 0.201     21~



TabLe B.26. PESTANA, JOHN (BRENTW~C~O OIL AND GAS FIELDS) OP~ MONTHLY
OIL AND GREASE CO~CEHTRATIOHS AND LOADS, 1985.

OIL AND TOTAL
GREASE MONTHLY    LOADS

MONTH (UG/L) FLO~ (MG)

TabLe B-27. ROSEVILLE t~TP ~EE~LY OSL AND GREASE CCJNCENTRATIOHS AND MONTHLY LOADS, 19E5
January 1950 0.742 12

February 3320 0.670 19 OIL ~0 GREASE FL~ (MGD)
March 2560 O.T03 15 .............................................

AprfL 5340 0.689 31 MO~TH DAY (UG/L) AVERAGE MIN[NUI4 HAXIMUM AVERAGE (LBS)
May 1600 0,539 7
June 1150 0.647 6 January 2 200 27~ 4.58 7.58 6.21 311
JuLy 7~0 0.719 4 10 300
August 37400 0.?42 E32 18 100
Septe~r 1870 0.706 11 29 500
O~tober 1450 0.641 8 February 7 300     275 4.1 9.25 6.24 469
November 1500 0,648 8 14 500
Oe~ember 3430 0.669 19 22 200

............................. Z7 100
AVERAGE 5191 0.6T6 29 March 8 200 325 5.15 7.77 6.45 323
ANNUAL TOTAL ~8 11 600

200
300

April 5 300
10 100

19 ~00
25 700

8 400

17 100

2E 100

29 300

June T 200 200 4,48 5.E 4,89 245

200

300
100

Ju~y 5 100 3~ 4.24 ~,32 4,96 124

1o 500
19 500

~5
August 2 200 350 0.~ 5.64 4.36 218

9 600

15 500

22 100
Sept~r~r 13 500 500 3.27 5.71 5.08 636

19 600
27 400

October ~ 200 200 4.32 5.79 5.06 253
9 100

18 100
24 300

31 300

November ? 300 220 4.21 13.2~ 5.~1 444

14 0

20 300

27 200
Oece~r 4 300 37~ 4.54 8.72 6.11 459

10 100

20 500

26 ~0

AVERAGE ~9~ 5.61 418
ANNUA~ TOTAL 5023

97

C--I 08788
C-108788



TabLe B-28. SACRA, HENTO MUNICIPAL UTIEITY D]STRtCT PC~/STP ~EKLY OIL AND GREASE CONCENTRATIONS AND LOADS, 1985.

O[L AND GREASE FL~ (HGD) OZL AND GREASE FL~ (H~)
.................................. LOADS

HONTH    DAY (UG/L) AVG    H]N    ~X    AVG    (LBS)      HONTH    DAY (UG/L) AVG    M~N    ~    AVG (LBS)

da~ary 1 600 9~0 8.7 11.5 10.9 2565 Augus~ 1 5000 1960
9 800 8 2000

17 500 15 500
2~ 1700 22 1000
31 1100 29 1300

February 7 <1000 ~0~ 6.~ 11,5 10.0 10202 S~t~r 5 2000 6~ 2.~
1� 2~00 12 1200
21 �600 19 19800
28 ~00 20 2100

Hatch     6 ~�00 ~00 8.9 13.5 11.5 227~5 25 ~0
1� ~00 ~t~r ~ ]100 2~3 ~.9 1�.1 7.6 ~2~9
~ 15200 9 1500
28 5500 17 200

April     1 6100 ~00 2.7 11.1 5.5 ~ 2~
11 18500 ~0 100
17 1200 ~1 6600
26 600 Nov~r 7 2000 ~025 5 10.5 8.9 8969

Hay 2 1~00 15~ 3.1 ~.5 ~.3 ~80 13 2700
16 ~700 2! 11300
22 100 ~ 100
29 300 D~r 5 3000 1~ 3.3 11.6 6.4 2~4

J~e 5 ~00 6~0 4 13.6 6.0 10140 12
14 I~0 19
18 1200 26 400
2T 5200 ..............................................

July I ~0 ~015 3.6 9.8 5.1 25~ AVERAGE ~9~
11 ~ ANNUAL TOTAL ~928
16 ~00

1330

TabLe B-L~. SACRAHENTO REG[ONAL COUNTY SANITATION D]STR]CT (SRCSD) WTP I~ITHLY I~TALS CONCENTRATIONS AND LOA~S, 1985.

MONTHLY METAL CONCENTRATIONS ANO LOADS

CADNIL~ CHR~qIL~ COPPER LEAD ~R~Y NIC~L ZINC

FL~ L~ L~D L~ L~O L~ L~ L~
~TH DAY (H~) (UG/L) (LBS) (UG/L) (LBS) (UG/L) (LBS) (UG/L) (LBS) (UG/L) (LES) (UG/L) (LBS) (~/L) (LgS) (~/L) (LBS)

Ja~ 21 120 <1 0 7 2~0 17 511 5 150 <0.2 0 <5 0 ~ 2~ ~5 0
February 18 123 <I 0 6 185 16 49~ <5 O O.Z 6 19 585 ~ 2956 NA 0
Narch 18 124 <I 0 11 ~I 6 I~ <5 0 <0.2 0 6 1~ 110 ~15 ~5 0
AprfL 16 109 <I O 12 327 8 218 6 1~ <0.2 0 6 1~ ~ 2592 5 82
May 20 117 <I 0 12 352 8 234 <5 0 <0.2 0 <5 0 30 8R 6 176
J~e 3 123 <I 0 12 370 8 246 <5 0 <0.2 0 17 52G 11 339 8
Juky 15 129 <I 0 7 226 <5 0 6 I~ <0.2 0 7 226 ~ 2745 ~10 0
A~ust 19 135 I 34 6 203 26 8~ <5 0 <0.2 0 20 676 89 3008 <10 0
Sept~r 17 124 <I 0 18 559 23 714 <5 0 <0.2 0 11 ~I 124 ~50 10 310
~to~r 21 127 <I O <5 0 40 12~ <5 0 <0.2 0 13 ~13 "130 4133 <10 0
Nov~r 26 143 2 72 10 358 17 6~ <5 0 <0.2 0 11 394 ~ 2148 <10 0
DecOr 18 143 I ~ 16 5~ 31 1110 S 2~ <0.2 0 <5 0 I~ 5~8 <10 0

A~RAGE 126 O.3~ 11 IO 308 17 526 2 ~ 0.02 0.5~ 9 ~89 91 2855
ANNUALTOTAL 132 3696 6~12 ~2 6.~ ~ ~260

98
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TabLe B-31. SACRAMENTO REG%ONAL CCUNTY ~AN]TAT]ON DISTR~CT t~TP MONTHLY

TabLe B-30. SACRAHENTO REGIONAL COUNTY SAMITAT%ON D(STRICT ~TP O;L AND GREASE C~CENTRAT]~S AND L~S, 1985.

UNDETECTED HETALS, 1985.
A~RAGE OIL ¯

HETALS NOT DETECTED LUG/L) 1/ AND GREASE CONC. AVERAGE FL~ L~DS
~NTH LUG/L) 1/ N 2/ (MGD) (LBS)

January 618 (17) 120 18567

Ja~aw 21 ~ NA NA NA <5 XA February 3556 (9) 123 109505

Febr~ry 18 <5 <5 <5 <5 <5 <5 Hatch 1400 (10) 124 43463

~rch 18 NA NA NA NA <5 NA April 4417 (12) 109 120538

~rit 16 NA NA NA NA <5 NA
Hay 0 (6) 117 0

Nay 20 NA NA NA NA <5 NA J~e 1500 (8) I~ G6192

J~ 3 NA NA NA NA <5 NA
July 1600 (10) 129 516R

Jury 15 NA NA NA NA <5 NA
August ~0 (10) I~4 21631

A~st 19 HE NA NA NA <5 NA Septet 2500 (8) 12~ ~612

$~t~r 17 NA NA NA NA <5 NA ~t~r 1200 (I0) 127 38155
Nov~r               0            (1)        1~3           0

21         NA        NA        NA        NA      <5       NA DecOr 3500 (2) 1~3 125306
N~P 26 NA NA NA NA <5 NA

O~r 18 NA NA NA NA <5 NA
AVERAGE 17~1 127
A~UAL TOTAL ~5121

1/ NA=~t

1/ Detecti~ Limit (<5000 ug/t) was r~lac~ w~th zero
for the iverages.

2/ N=~r of #~Les ~r ~nth.
Table B-52. SACR~ENTO REG~AL C~NTY SAN]TAT~ DISTRICT ~TP ~ARTERLY

~NIC PRS~[TY POLLUTANT C~CENTRAT[~5, 1985.

CONCENTRATION (UG/L)                      TabLe B-3]. S~RPE ARMY OE~T ~P H~THLY OIL
GREASE C~CENTRATIONS AND LO~S, 1985.

HONTH-DAY    2-19     5-20     8-19     11-25
O%L AND A~GE

1,1,1-trichLoroethane <0.2 1 <0.2 <1 GREASE FL~

ch[orofom 13 11 10 11 H~TH       (UG/L) (N~) (LBS)

~thlyle~ chtori~ 7 8.9 0.6 39

tetrachloroethy(ene 6.6 1.7 0.7 7.~ Ja~ary 1800 0.114
F~r~ry 1/ 2~50 0.~3

1/ Other EPA ~Z~/~25 priority ~lu~an~= ~re no~ de~ect~ March ]100 0.107

at steward analysis ~antftatf~ Limits. April 1800 0.~2
May 1/ 1150 0.0~
J~e 1/ 1150 0.0~ 21
July 1/ 1150 0.072 21
August 500 0.052 7

Octo~r 1/ 300 0.~8

Table g-)~. SHELL CALIF~N]A pR~UCT]ON ~ M~THLY O[L AND Nov~r 1/ ~00 0.048

GREASE C~CENTRAT[~S AND L~S, 1985 DecOr 1/ 300 0.0~8

OIL A~D A~RAGE 1500 0.0~ 27

GREASE FL~ L~S ANNUAL TOTAL 32~

H~TH          (UG/L)    (R~)    (LBS)
1/ Dat~ ~t ~v~iLab[e (surr~{ng

Ja~ary 1100 0.155 ~3 vat~s ~re

February 1/ 4050 0.155 157

Hatch 1/ ~050 0.155 157

April 1/ ~050 0.155 157

Hay 1/ ~050 0.155 157 Table B-55. SHELL OIL CO. (YOLO ~NTY) OIL AND GREASE

J~e 1/ 4050 0,155 157 C~CENT~TI~S FR~ YA~ RUNOFF, 1985.

Ju[y 1/ 4050 0.155 157
August ~00 0,155
Sept~r 1/ &500 0.155 1~ DATE OIL AND

Otter 2000 0,355 ~ (~TH- GREASE

Nov~r 2000 0.152 76 DAY) LUG/L)

DecOr 5000 0.1~7 110
1-8 1~0
1-Z9 7100

AVERAGE 5020 0,153 116
2-07

ANNUAL TOTAL 1392
3-6 1~00

1/ Data not available (surr~i~ vmt~s
3-27 700
10-~ ~0

~ere average),                                                                  11-11         ~0

C--108790
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Table B-37.     STOCKTON WTP HONTHLY TRACE METAL LOADS, 1985.
Table B-]9. STOCKTON WTP WEEKLY OIL AND GREASE CONCENTRATIOkIS AND’

MONTHLY LOADS, 1985.

LOADS (LBS)
AVERAGE ................................................................................................................... OIL AND      FLO~/S (NGD)

HONTfl    FLOM(MGD) ANTIMONY ARSENIC BERYLLIUM CAD#TUN CNRCISILIN COPPER CYANIDE MERCURY NICKEL LEAD SELENIUM THALLIUM ZINC GREASE ........................... LOADS
MONTH DAY (UG/L) NININJN HAXIHUN AVERAGE (LBS)

January 18.42 0.00 1 0.00 6 49 92 0.00 5 175 56 0.00 0.00 101
February 13.33 0.00 1 0.00 3 35 67 0.00 3 127 61 - 0.00 0.00 73 January 7 <1000 3.39 26.35 18.42 0
March 26.14 0.00 1 0.00 5 69 131 0.00 7 269 80 0.00 0.00 "166 16 <1000
April 26.19 0.00 1 0.00 5 70 131 0.00 ? 269 80 0.00 0.00 166 23 <1000

28 <1000May 28.19 0.00 1 0.00 6 75 161 0.00 7 2~8 8& 0.00 0.00 155
J~e 24.72 0.00 1 0.00 5 ~ 126 0.00 6 235 76 0.00 Q.QO 136

February    6 <1000 0.12 21.47 1].35 O
11 <1000July 22.76 O.OO 1 0.00 5 60 116 0.00 6 217 70 0.00 0.00 125

March 6 <1000     4.69 20.55 26.16 0AuguSt ~.67 0.00 2 0.00 7 91 173 0.00 9 328 105 O.O0 0.00 1~0
11 <1000September 32.37 0.00 2 0.00 6 8~ 162 0.00 B 308 ~9 0.00 0.00 178
18 <1000October ]1.55 0.00 2 0.00 6 8~ 158 0.00 8 300 ~> 0.00 0.00 176
25 <1000N~e~mber 25.16 0.00 I 0.00 5 67 126 0.~ 7 239 ~ O.DO 0.00 138

December 29.(~3 0.00 1 0.00 6 7~ 148 0.00 8 282 91 0.00 0.00 163
April 1 <1000 12.38 41.69 26.19 2295

8 1600
17 <1000AVERAGE 26.~ 0 I 0 5 69 131 0 7 248 ~ 0 0 146
22 <1000TOTAL ANKUAL 0 12 0 60 828 1572 0 8~ 2976 960 0 0 1728
29 <1000

May 6 <1000 11.79 41.72 28.64    1972
28 11o0

June 3 <1000 2.07 38.87 26.72 0
17 <1000

C) 25 <1000
C) July 1 <1000    0.26 22.76 22.76

T~bte B-38. STOCKTON WTP TRACE METALCONCENTRATIONS, 1985. 8 .<1000

Table B-36. SIMPSON PAPER COI~PANY PP~ HONTHLY NERCAPTAN 15 <lOO0

CQS~CENTRATIOftS AND AVERAGE FLO~S, 1985. CONCENTRATION (UG/L) 22 <1000
............................................. AVERAGE Augus[ 9 <1000 7.98 52.88 36.47 0

AVERAGE TRACE DATE (MONTH-DAY) CONC. 15 <1000

I~RCAPTAMS    14C~THLY HETAL 1-24 6-24 7-25 8-31 10-24 (UG/L) 19 <1000

MONTH [UG/L) FLI~J (MGD) Septen~e~ 3 <1000 21.78 ]9.92 32.37 0
Antimony NA NA NA <500 NA 0 9 <1000

January <0.2 10.53 Arsenic <5 <5 ~5 <60 1 0.2 16 <1000

February <0.2 12.90 Beryllium <1 <1 <1 <10 <1 0 23 <1000

March <0.2 11.83 Cadmium <2 <2 <2 <2 6 0.8 October 4 <1000 8.66 38.(~ 31.55 0

April <0.2 12.51 Chromium 9 9 5 50 <5 10.6 10 <1000

May <0.2 12.15 Copper 47 30 13 <20 10 20 15 <1000

June <0.2 11:64 Cyanide <20 <20 <20 <2 <20 0 21 <1000

July <0.2 10.57 Mercury <.2 <.2 <.2 5 0.2 1.0~ Noveml~r 6 <1000 5.2~ 44.17 25.16 Q

August <0.2 11.74 Nickel 36 ]5 36 70 15 58 12 <1000

Septerrber <0.2 12.87 Lead 35 <5 2] <50 3 12.2 19 <1000

October <0.2 13.]6 Selenium <5 <5 <5 <50 <5 0 25 <1000

November <0.2 1~.35 Thallium <1 <1 <1 <100 <1 0 December 2 <1000 16.67 50.26 29.63 0

December <0.2 13.35 Zinc 25 30 14 30 11 22 9 <1000
20 <1000

Table B-37. STOCKTON WTP MONTHLY TRACE HETAL LOADS, 1985. 23 <1000

AVERAGE 58 26.11
ANI~UAL TOTAL k609



TabLe 8-40. STOCKTON ~’rP U.S.EPA METHI~}S 624162.5 POSITIVE DETECTIONS       TabLe B-41. TERHO CO. OP~ MONTHLY OIL AND GREASE CONCENTRAT]OflS
(CO,POUNDS NOT REPORTED ~ERE NOT DETECTED AT 2 UG/L). 1/                    AND LOADS, 1985.

CHEMICAL                  CONCENTRATION LUG/L)                              DATE       OIL & GREASE LUG/L) AVERAGE
(MONTH ..................... FLON LOADS

ch[orofornt 28 DAY) GRAB AVERAGE (MGD) (LBS)
ethytbenzene 27
bromoform 2.6 1-29 400 3133 0.190 19
dichLorobromome~hane 20 3-16 6000 285
chtorodibromomethane 9.3 3-25 3000 143
toluene 12 4-28 <2000 1000 0.202 0
pentachtorophenoL 2.4 5-28 3000 152

6-25 <2000 0
1/ SampLed o~ 10-17-1985. 7-31 <2000 1333 0.226 0

8"28 4ODD 226
9°26 <2000 0

¯ 10-29 5000 5667 0.227 170
11-27 7000 398
12-30 7000 398

AVERAGE 2783 0.211 147
ANNUAL TOTAL 176~

TABLE B-44. TRAC~ (CITY OF) t~TP TRACE METAL LOADS, 1985, 1/

TABLE B-42. TRACY (CITY OF) I~TP METAL CONCENTRATIONS,
1985. FLOMS (MGD) LOADS     (LBS)    2/

CONCENTRATION Lug/L) MONTH ~ININU#4 MAXIMUM AVERAGE CADMIUM CHROC4IUM NICKEL

COHPOUND APRIL 18 11 SEPTEMBER 3 21 AVERAGE January 3.1 6.5 5.3 1.3 11 929
February 3.4 7.4 5.5 1,4 11 96~

Arsenic <10 <10 0 Hatch 3.2 7.1 5.7 1.4 11 999

Cac~it~ 2 <5 1 April 3.5 7.6 6.0 1.5 12 105Z

Chromium 16 <10 8 May 4.4 7.4 5.9 1.5 12 1034

Copper <100 <100 0 June 4.2 5.2 4.4 1.1 9 771

Cyanide <100 <10 0 JuLy 2.1 4.5 4.1 1.0 8 719

Lead <5 <10 0 August 4.4 7.8 6.6 1.7 13 1157

Mercury <1 <1 0 September 3.0 8.8 5.9 1.5 12 1034

SiLver <1 ,5 0 October 3.1 8.3 6.3 1.6 13 1104

Zinc <100 <100 0 November 3.2 8.7 5.8 1.5 12 1016

Nickel 700 na 700 Decent~er 2.3 2.1 5.5 1.~ 11 964

1/ PhenoLic concentration = 5 ug/t. MONTHLY AVERAGE 5.6 1.4 11 978
2/ PhenoLic conce~l~ratfort ¯ 9 ug/t.

ANNUAL TOTAL 17 134 11742

1/ Using metal averages from TabLe B-42.
2/ Loads for Aa, Cu, Cn, Pb~ Hg~ Ag~ and Zn t~ere aLL zero.
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TabLe 6-43. TRACY V’i’P ~,JEEKLY OIL AND GREASE CONCENTRATIONS AND NOHTHLY LOADS, 1985.

OIL AND GREASE FLO~JS (MGD)
............................................... LOADS

MONTH DAY (UG/L) AVERAGE MIMXMUM MAXIMUM AVERAGE (LES)

January 10 200 100 2.92 3.88 3.51
18 100
25 0

February 1 100 260 2.98 3.94 3.~4 2~4
8 400

15 300
22 400
28 100

March 5. 100 125 1.70 4.90 4.02 126
15 100
21 200
27 100

April 5 200 225 2.87 3.67 3.36 189
9 100

18 200
25 400

May 2 0 180 2.71 3.62 3.23 145
9 300

16
23 600
29 0

June 6 800 400 2.50 5.80 4.05
13 100
20 700
26 0

JuLy 4 200 533 2.82 5.10 4.17 556
16 200
23 1200

August 8 100 275 3.50 4.98 4.29 296
15 200
22 800
28 0

Septen~er 8 200 250 2.67 4.62 3,94 247
11 400
19 300
26 100

October 2 6100 1B25 2.09 4.33 3.35 1530
9 100

17 100
24 1000

November 7 400 97S 2.00 3.56 2.75 670
12 2000
17 400
25 1100

December 5 1500 2167 2.10 3.78 3.19 1731
12 4OO0
19 1000

AVERAGE 57Z 3.09 443
ANNUAL TOTAL 5310
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Table 8-46. WICKES FOREST PROOUCT$ TGW ~f~EKLY CHRO~ZL~ (6+ AND TOTAL), ARSENIC~ AND COPPER
CONCENTRATZONS AND ~ONTHLY LOADS, 1985. 1/

ARSENIC CHRO~[U~ CHRO~IUH (6+) COPPER

HO~TRLY LOADS R[~iTHLY LOADS RONTHLY LOADS I~ITHLY LOADS
HONTH DAY (UG/L) AVERAGE (LBS) (UG/L) AVERAGE (LBS) (UG/L) AVERAGE (LBS) (UG/L) AVERAGE (LBS)

January 1 <5 11 0.04 420 1248 4 180 1110 4.00 <10 14 0.05
1 11 5100 5100 23

11 11 290 190 <10
26 21 250 50 31
31 12 200 30

February 2 72 32 0.12 270 380 1 40 57 0.20 <10 11 0.04
15 11 370 50 32
22 13 500 80 <10

Hatch 1 7 9 0.03 310 &12 1 100 9(] 0.32 19 18 0.06
8 13 ~60 60

15 9 450 80 25
22 9 480 100 12
29 9 460 110 20

April 5 9 15 0.05 550 638 2 130 128 0.46 17 27 0.10
12 11 690 110 12
19 22 680 120 92
20 20 660 140 <10
29 12 610 140 15

May 20 <5 20 0.07 850 725 3 280 335 1.21 12 6 0.02
28 39 620 390 <10

J~e 2/ NA 15 0.05 NA ~5 I NA 290 0.42 NA 8 0.01
July 12 5 8 0.03 450 580 2 210 245 0.88 14 10 0.03

15 11 79O 260 12
22 9 490 280 12
29 7 590 230 <10

August 5 5 1 0.00 450 465 1 190 153 0.22 14 6 0.01
12 <10 370 21 10
20 <10 550 ZOO <10
27 <5 490 200 <10

September    4 <10 0 0.00 210 200 1 200 65 0.23 <10 0 0.00
10 <10 190 10 <20
16 <10 180 10 <10
30 <10 220 40 <10

October 7 <10 0 0.00 180 160 1 60 67 0.24 <10 0 0.00
14 <10 140 60 <10
23 <10 160 80 <10

Nov~r 2/ NA 2 0.01 NA 1~ 0 NA 124 0.13 NA 0 0.00
DecOr 2 20 4 0.01 I?0 198 I 100 180 0.65 <10 0 0.00

9 <30 190 220 <10
13 <10 190 190 <20
16 <30 210 210 <20
23 ~20 7_30 180 <10

AVERAGE 9 0.03 489 2 248 1 10 0
ANNUAL TOTAL 0.36 24 12 0

I/ F{o~s consistently measured at 0.0144 MGD
2/ Concentrations ~t avafkabke (surro~ing val~ ~re averag~)o
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APPENDIX

ABANDONED MINE COMPLEX DESCRIPTIONS AND
CHRONOLOGIES OF SIGNIFICANT EVENTS
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Tabte C-1. CHRONOLOGY OF SiGN]F[CANT EVENTS iN THE

NANAGEHENT OF ABANDONED NINES IN THE CENTRAL VALLEY

~Y THE REGIONAL ~OAgD.

YEAR MONTH SZGN[FZCANT EVENT MINES INCLUOEO CONCLUSIONS O~ CQ~OITIONS
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AFTERTHOUGHT MINE

Afterthought Mine had been worked, at one time or another, for copper, silver, zinc, lead, gold,
and barite during 1862-1952. The underground tunnels have filled with water and frequently
discharge AMD from several mine portals. The main portal of the mine is the primary source of
metals loading from the complex. The remaining portals and railings contribute comparatively minor
amounts. Copper, zinc, and cadmium are the major recta’lilt constituents in the effluent.
Afterthought mine drains to Norton Gulch to Little Cow Creek to Cow Creek and then to the
Sacramento River. The mine’s discharges have eliminated aquatic life in Norton Gulch and has
affected the biota in Little Cow Creek. Afterthought Mine has been ranked 6 as a high threat to
Central Valley water quality.

TabLe CoZ. CHRONOLOGY OF SIGHIFICAMT EVENTS FO~

AFTERTHOUGHT HINE.

YEAR HONTH SIGNIFICANT EVENT CONDITION ON RESULT

ln~q
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BULLY HILL AND RISING STAR MINES

The Bully Hill and Rising Star mines were operated to recover gold, silver, copper, and zinc from
ore bodies from around 1860 to 1956 (USGS, 1974). The tunnel complexes have been flooded since
1950 and the AMD escapes through the caved debris at the main adit of each mine. The Bully Hill
main adit discharges have been measured at 4 to 12 GPM and vary seasonally. Seepage from a waste
pile below the mine also discharges to Town Creek, the receiving water of both AMD and seepage.
Town Creek drains to Shasta Lake. The Rising Star discharges have been measured at 7-40 GPM
varying seasonaly and contain higher metal content than Bully Hill AMD. Rising Star drainage
discharges to Horse Creek which also drains to Shasta Lake. Both mines discharge high
concentrations of copper, zinc, cadmium, and a small amount of lead. Seventy to 90 % of the
pollution from both mine complexes is caused by surface water percolating through waste piles,
exposed ore dumps, and slag. bodies.

TabLe C-3. CHRQN(3LOG¥ OF SIGNIFtr-~NT EVENTS FOR

BULLY HILL ~J40 RISING STAR HINES.

YEAR NONTN SIGNIFICANT EVENT , CONDITION OR RESULT
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CHEROKEE MINE

Cherokee Mine was issued Waste Discharge Requirements and has rarely discharged mining pollutants
to surface waters. No file of past inspections has been found although the mine has been ranked as
a medium threat to Central Valley water quality,

CORONA MINE

Corona Mine began production of mercury during 1895 and operated on and off until the 1970s. The
underground mine is one of several that operated or are still operating within the same watershed.
The major outflows have been observed to be from 2 adits which discharge primarily during the wet
season. The AMD contains high levels of mercury and copper. Tailing piles on the Corona Mine
property are also a source of metals and silt to James Creek which flows directly adjacent the
mine. James Creek is a tribu.tary to Pope Creek which drains to Lake Berryessa. No aquatic life
exists in James Creek downstream of the mine and Pope Creek has been periodically affected by
Corona Mine drainage. Pope. Creek water quality is further degraded by runoff from the other
abandoned and operational mines within the Creek’s watershed. Numerous complaints have been
received from downstream landowners adjacent to Pope Creek. Corona Mine has been ranked 14 as a
medium water quality threat from abandoned mines in the Central Valley (Buer, et al., 1978).

Table C-6. CHRONOLOGY OF SIGNIFICANT EVENTS FOR
CORONA MINE.

YEAR ~ONTH SIGMIFICANT EVENT CONDITION OR RESULT

lnn
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GREENHORN MINE

The Greenhorn Mine complex has been mined at one time or another for copper, gold, and silver
between 1900 and 1957 (CDMG, 1974). Most of the AMD comes the main portal and from several springs
Located at the base of the railings pile. Several hundred acres of unvegitated railings are
situated directly adjacent Willow Creek. The mine covers approximately 33 acres and annual
precipitation is about 65 inches (Buer, 1985). Acid mine drainage from the main portal has been
estimated from 8 to 20 GPM. The flow from a major spring located at the base of the waste pile has
been estimated at 7 GPM (Buer, 1985). The seepage flows to Willow Creek, then to Crystal Creek a
tributary to Clear Creek which courses about I mile before" reaching Whiskeytown Lake. High levels
of copper, zinc, and cadmium have been detected in the runoff. A severe reduction in the number of
invertebrates and fish in Willow Creek has been measured for a stretch of 4 miles.

Table C-5. CHRC~OLCX~IY OF SIGNIFICANT EVENTS FC~
GREENHORN MINE.

YEAR MONTH SIGNIFICANT EVENT CONDITION OR RESULT
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IRON MOUNTAIN MINE

Within the Iron Mountain Mine (IMM) complex, ore bodies have been mined at one time or another for
copper, zinc, gold, silver, pyrite (for sulfuric acid) and iron oxide between 1879-1963 (CDMG,
1974). Groundwater exposed to underground mineral deposits contained on Iron Mountain is the major
source of acid mine drainage. High levels of copper, zinc, and cadmium have been detected in adit
seepage as well as in rainfall and spring runoff from tailing piles. Rainfall in the area averages
around 63 inches annually. Iron Mountain mine was ra~iked first above all other Central Valley
abandoned mines for causing water quality problems (Buer et al., 1978). Acid mine drainage enters
Boulder Creek from the Richmond and Hornet mines as well as from surface runoff from exposed pyrite
tailing deposits surrounding the mines. In 1964, a copper precipitation plant was upgraded on
Boulder Creek to treat the 50-250 GPM of AMD generated (Prokopovich, 1965). The plants efficiency
was estimated at around 95-99% in removing copper from the inffluent during the first year of
operation. Both surface runoff and AMD from Old Mine and No. 8 Mine discharge to Slickrock Creek.
Approximately 25-200 GPM of AMD seeps into the creek. A copper cementation plant was built i.n. 1977
to treat Slickrock Creek discharges. Both Slickrock and Boulder creeks drain to Spring Creek which
eventually reaches the Sacramento River at Keswick Lake. Boulder, Slickrock, Flat, and Spring
Creek are essentially devoid of aquatic life downstream of the mines. Fish kills in the Redding
area due to Spring Creek discharges have been documented since 1940 (Fuller et al., 1978), however,
their frequency increased following the completion of Shasta Dam in 1944 (USGS, 1973). Spring
Creek Dam was built in 1963 by USBR to regulate flows from Spring Creek corresponding to Shasta
releases in an effort to maintain a specified safe level of dilution (Prokopovich, 1963). Present
Status.

Table C-6.     CHRONOt.OG¥ OF SIGNIFICANT EVENTS

YEAR HONTH SIGNIFICANT EVENT CONDITION OR REN/LT



Table C;-6. t:HRONO/.OGY OF SIGNIFICANT EVENTS FOR
iRON MOUNTAIN MINE.

YEAR MONTH SIGNIFICANT EVENT CC)k~DITIOR OR RESULT

C--108802
C-108802



MAMMOTH MINE

Within the Mammoth mine complex, ore bodies have been mined, at one time or another, for zinc,
gold, silver, lead, and mercury between 1900 and 1958 (USMG, 1975). Groundwater exposed to
underground mineral deposits are the main source of acid mine drainage (96-99% of the copper and
zinc discharges). High levels of copper, zinc, and cadmium have been detected in adit outflow from
the underground mines as well as in rainfall runoff from unprocessed ore containing waste rock
piles. Rainfall in the area averages around 50-80 inches annually. Mammoth mine complex was
estimated to contribute 13 % of the total copper and 18 % of the total zinc discharged to the upper
Sacramento River system (USGS, 1973). The mammoth mine was ranked third behind Iron Mountain and
Balaklala mines for causing water quality problems in the. Central Valley (Buer et al., 1978). The
largest of the mine’s discharges was the Mammoth main portal and at one time contributed 90 % of
the metals discharged (at 80-250 GPM) to Little Backbone Creek (includes surrounding Golinsky and
Sutro mine complexes). Another AMD source, the Friday Louden adit, discharged 60-200 GPM to
Shoemaker gulch. Both Shoemaker gulch and Little Backbone Creek drain to Shasta Lake. Several
other smaller mine adits, such as Sutro and Golinsky, exist in the same two watersheds but had not
contributed as much AMD (CH2M Hill, 1985). Little Backbone Creek has been found to be devoid of
aquatic life downstream of the mine (Fuller et al., 1978). Fish kills have been documented at the
confluence of Little Backbone Creek and Shasta Lake. Presently, Mammoth and Friday Louden portals
have been plugged, significantly, reducing AMD to Little Backbone Creek and Shoemaker Gulch.
However, an apparent hydraulic connection between the surrounding mines increased the flows out of
the Gossen mine No. 2 portal. To reduce fish kills in Little Backbone Creek arm of Shasta Lake,
the valve on the Friday Louden was opened in 1984 to allow outflow to Shoemaker Gulch.

TabLe C-T. CHRC~OLOGY OF SIGNIFICANT EV~NI"S FOR
HAHHOT H HINE.

1978 September Uaste Oischsrge Requirements iss~,d to U. V. Io6ustrie~ (o~ner) Req~iren~nts: I.) EL~mi~te or r~e ~ fr~ ~i~ a~ waste r~k piles
for M~h Mi~ (Order No. ~-15~). 2.) S~it pr~ress r~rt ~ J~ 19N a~ feasibility st~ for c~r

19~ Hmy U.V. l~tries r~t~ ext~ti~ of Or~r No. ~-154 A~iti~[ tim to prore the feesibitity lt~ wal the stat~ reas~.
r~i r~ts.

19~ S~tmr C~C8 i~ti~ for c~tia~e. 1) Pr~ ft~ ~asur~t ~irs in place ~ ormti~ pretty,
Dt~rsf~ ditch er~ waste r~k pile in place to divert ~, ~.)
~rtat stilt dischar~i~ o~r waste r~k pile.

~B meriet ~ gr~ surveitt~e of ~i~ ~trem waters. Fish kiLL (~i~rily r~i~ trot) r~rt~ to OFG at the c~f[~e of
Little Back~ Creek ~ Shasta L~ke.

keke.
1~ A~t Tra~fer of ~rship fr~ U. V. (~tri~ to Shar~ Shsr~ Tr~t~ s~utat~ ~o ~ an exercise as ~th c~ies h8~ sm

S~L Cor~rati~ (SSC).
19~ Novmr CVR~C8 r~st~ s~issi~ of feasibility sty. No effort h~ ~ ~ ~er the 2 years to r~e as ~r the Or~r. SSC

h~ c~Li~ with the sti~Lat~ ~itori~
1981 Harch Revis~ Uaste Discharge R~ir~ts iss~ to Sher~ St~t Or~r No. 81-~7 r~fr~ short a~ t~-te~ feasibility st~i~

Cor~rati~ (or~r No, 81-~7): Or~r ~o. ~-156 testiS, ti~ sch~[e for ~ eUmi~ti~ or
1~1 JuLy Shar~ St~L Corp. s~itt~ r~ir~ feasibility r~rt to Pr~s~: 1.) l~ta[tati~ of c~rete p~ws in H~th m~ Fri~y

c~ty uith Or~r No. 81-~7. ~its, 2.) C~trot r~ff fr~ waste r~k piles. Pr~iti~ ~s~
evat~tt~ of h~rot~/g~t~y of the ~rgr~ ~rki~s.

19/51 A~t ~CE a~rov~ pros[ to i~tatt c~t p~s in mi~ ~itS. C~CB r~st~ the goss~ mine to ~ i~[~. ~ork to ~ c~tet~
e~ of 1981.

1981 ~to~ ~CE ins~ti~ of ~it pt~ instattati~ activity.
1982 Hay ~R~CB c~t~ 6 ins~ti~ ~ri~ May a~ J~. Fish kilts of rai~ a~ br~ ~r~t ~re ~e~ at LittLe

Creek am of Shasta Lake,

205(j) ~A. Back~ Cr~k ~ a ~rt(~ of Shast~ Lake to a c~(t(= ca~bLe of
s~rt(~ ~tic Life.

1985 February ~HS r~ires SSC to ~st warni~ signs at Ma~th M(~ site.
1985 August R~rt f~ by ErA 205(j) grant ~y c~tet~ (CH~ Hilt, C~[usi~: 1.) pt~gir~ of H~th ~in a~ Friday L~en

19~5). i~ff~tive, 2.) pt~gi~ of other surr~ ~rtats ~as r~, 3.)
~ers have res~sibi[ity for i~[~nting contro[ progrm.
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TabLe C-7. CHRONC~OGY OF SIGNIFICANT EVENTS FOR
V~AMI4~T H MINE.

YEAR HONTH SIGNIFICANT EVENT CONDITION O~ RESULT

MANZANITA MINE

Within the Manzanita underground mine complex, ore bodies were initially worked for their gold
content starting in 1863. After increasing amounts of cinnabar were discovered, mercury was the
main commodity mined until 1943 when the mine was abandoned. Central, Wideawake, and Empire mines
are also within the same area. Past inspections have documented no AMD from the main portal. The
potential for downstream contamination exists as runoff from open cuts, shallow adits, and drifts.
A secondary source of contamination exists from the leaching of ore bodies. Sulfer creek
(ephemeral) flows next to the mine and combines with Bear Creek which discharges to Cache Creek,
Cache Creek drains to the Yolo Causeway via the Toe Drain then to the North Delta at Cache Slough.
Aquatic life in Sulfer Creek has been found to be abundant. Manzanita Mine was ranked 15 as a
medium threat to water quality for the potential to discharge mercury laden sediment during storm
events (Buer et al, 1978).

TabLe C.8. CHRONO~.OGY OF SIGNIFICANT E~NTS FOR

HANZANITA MINE.

YEAR I¢~NTN       SIGNIFICANT EVENT                                                        ~O~0ITIOR OR RESULT

19T2 CaLifornia Oepertment of Him end GeoLogy referred to Msnzanits

19~ Hay C~CB i~ti~. Rercu~ uas ~t~t~ in taffies r~ff. There ~s ~ ~tft~ fr~ ~its
at the site.

1980 A~t     C~ i~ti~.                                              Pot~tiat ~rcury c~tri~ti~ fr~ rainfaLL r~ff ~er taitl~s existS.
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MT DIABLO MINE

Mt Di~ablo Mine began production of mercury in 1875 and the underground operation continued on and
off until the last exploratory activity ceased in 1971. Discharges of AMD from the main mine shaft
date back to 1938 when the tunnel was dewatered into the adjacent creekbed. Dunn Creek drains the
mine complex as well as several acres of mountainous land west of the mine. Dunn Creek drains to
Marsh Creek which empties into Marsh Creek Reservior..Marsh Creek continues from the dam where it
drains to the San Joaquin River at Oakley. A sludge pond had been constructed during the period of
mining activity to trap runoff from the mine during periods of rain and AMD from the main adit.
The major source of pollution had been the periodic overflows of this pond due to siltation and
structural failure of the containment pond. Furthermore, when Dunn Creek is flowing (Dunn Creek is
an ephemeral creek that is fed, in part, by natural springs), it contacts exposed waste tailings.
A small amount of AMD comes from the tunnel. High levels of mercury, arsenic, zinc, lead, and
cadmium have been detected in runoff and sludge on Mt Diablo mine property. Complaints from
downstream land owners have been frequent occurances. Pond overflow and rainfall runoff from the
property have caused discoloration of the Marsh Creekbed and have at times rendered the creek
unsuitable for agricultural or livestock use. Marsh Creek Reservoir has been closed to the public
because of the high levels of mercury in fish. Mt Diabto Mine was ranked 9th as a high threat to
water quality from abandoned mines in the Central Valley.

Table C-9. CHRONOLOGY OF SIGNIFICANT EVENTS FC~
HT. DIABLO ~IINE.

YEAR HOflTH SIGNIFICANT EVENT CONDITION O~ RES1JLT
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MT. D[ABLO M~RE.

YEAR HONTH SIGNIFICANT EVENT CONI)[TION OR RESULT
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NEW IDRIA MINE

The New Indria Mine was mined for gold beginning in 1853 and soon after cinnabar was discovered,
mercury was the major commodity mined up to 1971. The mine was the largest single producer of
mercury in the U.S. after 1941. The main portal is the primary source of AMD which flows through 2
holding ponds and a ditch before reaching San Carlos Creek which has a summer flow measured at ca.
2 CFS. San Carlos Creek flows to Silver Creek then to Pa.noche Creek to Fresno Slough which drains
to the San Joaquin River west of Mendota. Portal drainage has been found to contain high levels of
arsenic, copper, and mercury. Pollutants are also contributed from rainfall runoff and natural
drainage over tailings piles surrounding the mine. The annual precipitation for the area averages
around 15 inches. The mine has been ranked 13 as a medium water threat to Central Valley water
quali’ty (Buer et al., 1979). The quality of water in San Carlos Creek which passes through a
private ranch downstream was determined to be unsatisfactory for domestic animal use and marginal
for irrigation. Aquatic fauna in San Carlos and Sulfer Creeks below the mine was found to be non-
existant. A downstream rancher has been activily involved in writing letters to both U.S.EPA and
the CVRWQCB in an attempt t(> aleviate a problem that has been detrimental to his ranching operation
for over 20 years.

TabLe C-10. CHRON(XOGY OF SIGNIFICANT EVENTS

YEAR HO~TH SIGNIFICANT EVENT CONDITION OR RESULT
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NEWTON MINE

Newton Mine was worked underground for it’s copper containing ore from 1863 to 1901 and then again
during 1943-1947 and 1963-67. The primary source of pollution is copper which mostly originates
from stream flow and surface runoff through portions of waste rock and tailings at the mine. A
secondary source of pollution is ground water seepage and adit discharges. Total flows offsite
have been estimated at 1/4 to over 2 GPM. Copper Creek flows through the area to Sutter Creek
which goes for 2 miles to Dry Creek and then to the Mokelumne River. Copper is high in the
discharges although arsenic and mercury were the only other pollutants analyzed. Aquatic life in
Copper Creek is not present from below the mine to it’s confluence with Sutter Creek. Newton Mine
was ranked I I as a medium threat to water quality in the Central Valley.

TabLe C-11. CHRONOLOGY OF SIGNIFICANT EVENTS FOR
NEWi’OR NINE.

YEA~ H~(TN SIGNIFICANT EVENT CONOITIOR OR RES~JLT
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PENN MINE

Penn Mine began underground operations during 1861 and had been extensively mined for it’s copper
and zinc containing ores until 1958. Several recovery operations were attempted in the 1960s and
1970s to extract copper from mine site waters. During the years of active extraction operations,
mine wastes were accumulated in settling ponds and waste solids were stacked at numerous locations
on the mine property. The primary source of pollution from Penn Mine came from rainfall runoff and
direct contact with creek waters that flowed across the mining wastes to the Mokelumne River below
Pardee dam. The influx of zinc and copper contaminated runoff and sediment from Penn Mine waste
piles, have been responsible for toxic conditions in the downstream receiving waters. Two portals
discharged some AMD on a seasonal basis, however, the inflow was determined insignificant in
comparison to the indirect discharges. Hickley, Mine Run, and Oregon creeks all pass through the
mine’s property over tellings. Mine Run Creek is very short, forming on the mine property and
coursing through 2 large tellings ponds before draining to the Comanche Lake. Hinkley Creek drains
to Mine Run Creek before entering the Comanche Lake. Oregon Creek also drains to the Lake. Penn
Mine runoff waters have been found to contain high levels of copper, zinc, arsenic, and lead and
was, in part, responsible for the decline of a historically strong salmon run on the Mokelumne
River. Fish kills in the Mokelumne River have been observed as far back as the 1930s. After the
completion of Comanche Reservoir Dam, fish kills at the Mokelumne River Fish Installation, below
the dam, continued. Contaminated sediment discharged from the mine property during the rainy
seasons, moved through the reservior and were released from the dam. Penn Mine is located in the
upper arm of Lake Comanche, approximately 10 miles from the dam structure. Penn Mine was ranked 3
(behind Iron Mountain and Mammoth mines) as a high threat to water quality from abandoned mines in
the Central Valley.

Y~AR )~klTH SIGHIFICAMT EVENT COMOITIOM ~ RESULT
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YEAR 140NTH SI~NLFICAMT EV~ENT CONOITIOR OR RESULT

C~etsnche Reservior dam �~q)leted.

1%5 Jm~ CVR~ refers case to Atto~ ~rmt. Att~ ~rll ffl~ ~t~ ~r ~ti~ 13~, Voter C~,
I~5. ~se d~m~ss~ ~n 19~ as 5 ~ar stat~ of ~ ~ti~ r~ ~t.

1~7 ~FG ~tl fish kill at ~eL~ Rt~r Fi~ ~tatlati~. Ht~ �~r t~ls ~re ~temi~ to ~ the c~e.

o~r. ~ ~ts ~r No. ~-lS to ch~ Or~ Xo.
19~ H~r C~ ~t~ ~ith ~FG. O~s~ar~ in vtotat~ of Or~r ~o.

19~ ~FG ~ts fish kill at H~oL~ Riqr Fish tmtatLatf~. Hi~ t~ls of zi~ ~s the
19~ Jm~ L~r ~ ~ Hi~l~ Cr~k wa~ ~t retelStN ~ c~t~ts. T~ taili~ ~ in Hi~ Cr~k watarshN also ~rfl~.
19~ J~ ~FG ~ts fish kiLL at C~he Om Fish Ha~che~ in

19~ N~mr C~ i~ti~ in Mover 19~ ~ in Jm~ ~ Har~     Discharger ~n viotl~i~ of Or~r NO. ~-57.

~r S~ti~ 133~, ~eter C~.
1976 July ~FG S=itS bi,SSay results to C~I of P~ Ni~ Pottutim. ~ater fr~ P~ Hi~ acutety toxic to fish.
19~ A~t ~FG c~tet~ st~ of P~ ~ discharge toxicity (R~t~etd, S~ce of ~ttutf~ a~ ~tats t~rt~ fr~ P~ H~ ~e th~

et at.~ 19~.                                                            C~he Lake in the s~i~t.
19~ S~t~r E~ reteas~ ~ater f~ Pa~ R~e~ior ~i~ att~ty �~ F~sh kite ~cur~ at Hoket~ River F~sh ;nstattat~: 22,0~

fish kite ~t~em. k~t{~ ~ to
19~ ~t~r ~E ~ts C~e~ ~ A~t~t ~r to H~l. R~t~ t~ntca~ ~rt fr~ ~r to �~tete e~t~t

or State vitt ~fom ~k ~ r~r c~ts at e~e of ~r.

c~t~ti~, to f~ ~ ~t~t acti~ at P~ Hf~ site.
19~ N~r Pt~ fo~tot~ to r~ t~ I f~t of s~i~t fr~ 0~ ~r~ ~tt~ as r~r~ to c~ty ~ith Cease a~ O~lst

Bar.
19~ O~mr ~ ~ts Cease a~ O~ist O~r to E~. R~ir~ EB~ to ~t toxic s~i~ts m Orq~ Bar (E~ ~)

fr~ ~ttuti~ ~trem ~ters.
1Q~ A~t~t ~rk at P~ Hi~ c~tet~. I.) di~rsi~ of cr~ks ar~ tai[f~s, 2.) c~tmi~t~ s~i~t r~

fr~ Or~ Bar, ~ 3.) s~rat ~rati~ ~ �~t~t~.
19~ J~ ~FG ~ts fish kiL~ at F~sh t~taLtmti~. 100,~ f~ kiL[~ ~ hi~ c~r ~ zt~
19~ A~iL C~C8 i~t~ Large dl~rsi~ chat m Ni~k{W Cr~k �~tet~ as are s~rak Lesser

19~ O~mr USDA SOils r~rt ~ ~s~ble r~ftatl~ of mi~ tlitt~l. Tar, ~r~ orcharqrus, ’zorro~, nitgrass, m~ rattL~ke/~ki~
grass s~ ~re or~r~ ~ p[~t~ ~ [h~ a~

19~ Hatch ~C~, ~FG, a~ ES~ ~ter into mgr~ of cke~. A~t~t masur~ tmk~ to ~te ~re t~ra~ a~ f~ther ~rk
~sa~ to fully temi~te the ~llutim ~lm.

1Q~ N~mr E8~ c~(et~ ~h of the mi~ ~t~t m~ur~. Acc~lat~ ¢oxic ~ fr~ Or~ ear h~ ~ r~. H~
c~let~. ~ Cease ~ O~ist O~r

i~u~r~ ~ p[~ li~ ~ P~ H~ ~rty ~rship. �le~ ~ ~t~t ~asur~. Total c~ts cm to a~t
1Q~ J~ ~ se~ l[m agai~t N~[ for ~ of c~ts for m~ L[m to ~y cival costs ~ E~ ex~tures for r~l of silt

taiti~s ~t~t ~tt~. Or~ Ear ~ �~t~t~ of i~t st~tur~ to c~trol ~ff.
19~ J~ Hotfce of le~n s~itt~ to ~rs (N~ a~
1981 S~t~r ~R~CE cmtracts to pi~ cle~ ~ate~ ar~ hold~ ~. C~t p~ r~r~ to pr~t ~rat~m ~ fr~ ~rfl~[~

rai~ter fl~ fr~ ~tersh~ ~e ~. ~k c~let~ in ~arch 1~.
19~ April ~CB i~t~. P~ SL~ ~ ~ter lelvi~ ~ c~tli~ high levels of te~.
1985 O~mr ~R~CB r~st~ TP~ m~t~catim ex~tim for
19~ J~ CYNICS r~ts Ctea~ ~ A~t~t f~ for ~r~tt~t ~aint~e costs i~t~ ~r~t~ of ~ to tra~fer mi~ ~ff

costs ~urr~ throb D~mr 19~. ~k into eva~rati~ ~.
19~ Ja~ny Cmt~ott~ release of .wte~ fr~ ~tmti~ ~ ~curr~. Dtschar~ in v~otatim of Or~r No.
19~ F~r~ry CVR~CB r~sts E8~ to file TP~ ~tic~ti~ for Ni~ Cr~k The ~ mt the c~it~ of m i~t c~taini~ hazar~

0~. ~terials.
I~ ~t~r    Atto~ ~rll fft~ c~llint ~imt s~tN ~rl Pr~or r~ts f~ I ~ti~ s~tttaL of their assets

19~ Never ~rs c~ters~ C~ for Sl~ mt[[i~. C~mim= 1.) taki~ of 1~3 ~i~ri~ rights, 2.) ex ~t f~to
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SILVER KING MINES INC. (BALAKLALA, KEYSTONE, AND
SHASTA KING MINES)

Within the Silver King Mine, Inc., complex (which includes the Balaklala, Keystone and Shasta King
Mines), ore bodies have been mined at one time or another for copper, zinc, gold, and silver from
before 1890 to 1928 (CDMG, 1974). Groundwater exposed to underground mineral deposits which drain
primarily from the Balaklala and Keystone mines was determined to be the main source of AMD. High
levels of copper, zinc, and cadmium were detected in adi~ seepage as well as in surface runoff
flowing across tailings. Rainfall in the area averages around 80 inches annually. All three mines
together were estimated to contribute 22-23% of the total copper and zinc loads to the Sacramento
River system from active and inactive mines in the Redding-Shasta area (Fuller, 1977). Prior to
the installation of control structures, the Balaklala mine was the major discharger of all mines in
the watershed. Background flows of 144 GPM had been measured and most of that was discharged from
the Well portal (2 other portals .exist, Kinkel et al., 1956). The Well portal also had the highest
metal levels and Was implicated as contributing 50-70 % of the copper and zinc from the area’s
mines (CDWR, 1969). Balaklala AMD flowed over waste rock dumps and eventually to West Squaw Creek.
West Squaw Creek drains to Shasta Lake. An hydraulic seal has been installed in the Weil Portal of
Balaklala Mine. Keystone mine is made up of 3 tunnels (Kinkel et al., 1956), although a single
main portal contributed to most of the AMD (ca 36 GPM). The Shasta King Mine discharged AMD (ca
0.1 CFS) over and through waste rock dumps which extend into West Squaw Creek. Tailings from 8
other tunnels extend from their portals to the creek bottom where water flowed through the pyritic
debris (Fuller et al., 1978). Total elimination of aquatic life downstream of the mines has been
observed in West Squaw Creek (Nordstrom, et al., 1978). Frequent fish kills in the West Squaw
Creek arm of Shasta Lake have been documented (CDWR, 1969; Fuller et al., 1978). The Balaklala and
Keystone mines, combined, were ranked second to Iron Mountain Mine for mines causing the most
severe water quality problems in the Central Valley (Buer et al., 1978).

rabte co13. CHROIIOLOGy OF SIGNIFICANT EVENTS FOIl

S(X.IA;/ CREEK HINES (BALAKLALA, KEYSTO#(E, SHASTA KING).

TEAR YKP~TH SIGNIFICANT EVENT COf(DITIO~ OR RESULT
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Tsbte C-13. CHRONOLOGY OF SXGNIFICANT EVENTS FO~I
SQUAW CREEK HINES; (BALAKLALA, KEYSTONE, SHASTA KING).

YEAR MONTH SIGNIFICANT EVENT CONOITION O~q RESULT

1981 Jury CVR’,,~C8 c~ptfance inspection. ALL diversion t.orks repaired and ~orking.
1981 Septe~er CVRWQCR inspection finds SKMI in viotatton of order NO. 78-153. The sir seat tnstetted on ~eit portst ineffective in csus|ng ¯ 95

reduct|c~-i in ~:he concentration of cop~r in the effluent. CVRt~ICB
requested the sir seat b~ converted to a comptete seat in an attempt 1:o
co~q~tetety criminate discharges.

1982 H¯rch CVRt~CS attee~o~:ed to contrac[ with Advanced Enviromentat EvaLuate end devetop sotutions to AHO from nataktaLe, Keys:or, e, and Shasta
Consuttan~s Inc. Kir’~ Nines ccmptex.

1982 February C1/R~:iCB inspection of Keystone amd 8etaktete mines 1.) div~rsi~ at setaktate in place, 2.) ~it portal modiftcmti~ in
place (pLug thickness increased from 18t’ 1:o

1982 Narch C!/Rk~CS inspect|on. Fto~ out of ~eit porter terminated t.ith ¯ suosta~tial reduction in Squau
Creek metals levels.

1982 September C~,~CB inspection of porter ptug effective’r~.,ss. Concecttratton of ~etats betou revers of ~st years at Sataktats
Dead trout: o~:~erved st conftuence of West Squau Creek scud Lake Shast:a.

198.] May CVR~QC8 inspected West: Squat. Creek say¯rat times in May and June. Dead fi¯h observed at ~:he conftu,~’~:e of Nest Squau C~’e~k ~d She¯t:¯ Lake,
the nuaber of deed dectining to~arde ~:he end of Jur~.

19~3 October CVl~CB approved Rasoiut:lon Mo. ~-1~6. Approved 208 ft~ed report:s on sources and cont:rot of A~O from
count:y mines discharging ~:o West Squ¯t. Creak.

198~ January CV~t~CB inspection. Bat¯ktsta and }~eysto~’~ Btne~ cont~ibut:e 77 Y. of toter met¯t¯ to~dfng to
West Squat, Creek ,,hit¯ Shasta I~tng porter¯ contribute 9%.

198~ Aprit CVRU~CS inspection. Rat¯ktata porter ftou estimated 200 GP~, I~eyetone fto~ esti~as~:ed ~0 GPtl.
1965 January CONS issues order to SI041 to post: hazardous t.arning sign at

Sataktats mine.
1985 Aprit C~R~CB inspect:to~’~ in Aprit and August.
1985 May CW~cB reissued Waste Discharge ~equiree~e~ts Order #o. 85-116 Cortditions: 1.) meintetn and ialpr’ove Wtet porter seats ¯s t~tt

(Order No. 78-15~ recinded). ¯eats in ree~eining porter¯ or treat efftuont: to reduce ~tetSo 2.)
schedute of action, st’~d ~.) submit scheduted monit:oring

198~ January CV~;ICB ~nspection. Sst¯ktste ¯eat ineffective. SY..HI is not in cc~aptiance t.ith SPOE$ Order ~o.

1986 March CVRt~C8 inspection. Sataktate seat ts in ptace but: ftou continues (~,00 GI~), AYO
overftouing f~’om ~ just deto~ I(eystone mine porter (200

1986 June CYniCS inspection. Sstaktata mine seat continue¯ to teak (50GPt!)° repairs in progress.
1986 June CVRWQC,, i$¯ues notice of bubttc hearing to consider ts¯uance of

Ce¯s and Desist Order to SIO~!.
1986 J~ CVR~CS adopted NPOE$ ~asta Discharge Reduiree~ents to Sharon SaC (o~’ter of k’eysto~e mine) t.a¯ i¯¯ue<:[ RPD~S }~o. C~008187~ (Order ~o~

Steer Corporation (SSC). 86-I~#,, previousty governed by Order Mo. 81-0t,7. 1.) rest:ricted discharge
of metatF, 2.) recinded Order No. 81-0A7° "~.) devetop ~ impteme~t p~’ograa,
for furt:hur toading reductions.

198~ Jur~        CVR~CB adool:s ~OR Order No.8~-I/./, for Keystone Mtne(atso .~an~oth Co¢~dit:ions: 1)t,ater qustity timits ¯e~, 2)devetoo and i~l~teme~t pottutant:
/Stovett Mine¯)~:o Sharon Steer Co. mitigation measures, 5)required i:o submit: moni~:oring reeutts fr~:~ standard

provisions (NPOFS).
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SULFER BANK MINE

Sulfer Bank Mine (SBM) is an open pit excavation covering approximately 2 acres directly adjacent
to Clear Lake that was active during 1865=1947 and 1955=57. Borax crystals and sulfer were the
principal compounds mined during the early years until cinnabar was uncovered and was mined for
it’s mercury until 1947. Underground seepage and surface runoff filled the 100=200 foot deep
Herman pit soon after and had to be dewatered prior to the activation of the mine during the mid=
fifties. The pit water was apparently drained directly to the Oaks Arm of Clear Lake; Clear Lake
drains via Cache Creek to the Toe Drain which enters Cache Slough in the North Delta. The mine is
believed to have contributed substantial loads of mercury and possibly arsenic to Clear Lake from
pit dewatering and runoff leaching of tailings and exposed mine waste gravel. The mine was ranked
10 as a water quality threat compared to other mines in the Central Valley, Herman pit is situated
approximately I00 feet from the Lake and is also adjacent to the Elam Indian Colony. The pH of the
water in the pit was measured at <3.0. Mercury and arsenic have been measured in high
concentrations in the water, surrounding mine tellings, and in Clear Lake sediment and fish. Waste
gravel and dirt excavated from Herman pit surrounds the mine and constitutes part of the Eastern
shoreline at the lower southeast end of Clear Lake around Oaks Arm. The California Department of
Health Services (CDHS) issued an Health Advisory for Clear Lake warning people not to eat the fish
because of mercury contamination.

TabLa C-16. CHRONOLOGY OF SIGNIFICANT EVENTS FO~
SULFER BANK MINE.

YEAR MONTH SIGNIFICANT EVENT COIdOITIC~ OR RESULT
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Table C-I&,. CHRC)N(3(.OGY OF SZGN|FZCANT EVENTS
SULFER BANg MINE.

1987. December ~ pro~ed to study mrcury contmminstton in Ctmer Lake. Proposed: 1.) further define mercury so*Jrces, 2.) evaluate im~cts
d|stribution of mercury in CLear Lake, and 3.) develop end
corr~tiv~ action for r~i~ l~ts.

1Q83 February ELem Tribal Colony r~:~Jested EPA to investigate SaM as ¯ health U.S.EPA recoemended CVRSJQCN/I)HS ap~ty Hazard Ranking Systme to score site
threat exposure m~d fish consumtion for inclusion on the National Priorities List.

1983 F~C)ruary CVRgQC~ inspection in response to public c(~ptmints. Indian colony next to S814 claim that their health is threatened
mer.cury Ln mLne taltLngs. OraLn~g~ with high mercury and arsenic enterLng
the take ues o~erved.

1983 April CYRil:ca Board meeting in Lakeport, CA. Resideflte Of ELms lrdien CoLocly expressed the potential health threat of
mercury in CLear Lake and adjacent SaM. C!/RWQ~ ~reed to
re(!~eted staff report.

1983 May CVR~QC3 staff report completed. Concius(o(l~: 1.) mercury entering vie saM, 2.) fish (n (:Lear Lake in
in~N:ltete vicinity of S8H contain high Levels of mercury,, and 3.) Profx)~ed
the n~ed for further study.

1983 June Correspondence fr~ S8~C to CV~W~¢i. Explained post mining practices as they perteined to the eLleged releases
of mercury form theLr site. States mercury comes from natural springs.
Asked L’VRI~:C8 for guidef~e on possible d~l �o(lstruction.

1983 Ju~e Co~a~ty of Lake Task Force nleetir~ (first). Various at~(, ~ reports over last 15 years ~re compiled ar~ discussed.
1983 July County of Lake Task Force Meeting (second). Presented st~rnary of fish tissue Levels of mercury fr~ CLear Lake.

of 115 fish collected since 1970 had exceeded the Food and Drug
Administret|on guidelines for maxi~u~ aLLo~ebLe [ev~@,s in edible fish
tissue.

1983 A~uat County of Lake Task Force meeting (third).
19~ August Corresponds from SBHC to CVR~Ci. Reviewed history of the min~ and the geology surro~uf~d(ng the mine. Stated

they may not be the cause of high Lake sadin~-nt of fish lev~t$.
1983 Oece~ber 4~)FG collected fish for~ u~r and Louer Oak erl~ of (:leer Lake. Analysis for mercury ~’w:~er special TSMP study.
1984 SaH Listed o(1 state and federal Hazardous Waste Site List.
19~ February CVRWOC8 re~st$ report fro~ SBHC. Study to include: 1.) definition of probLm, 2.) d~veLop solutions to

e(iminate discharges of toxic co~pounds, and 3.) press(it time table for
above tasks.

1985 April CYRS40CB meets with Columbia Geoscience. Discussed work to be performed on $BM to satisfy CVRWQC3 require~ents.
1985 September CVR$~OCB requests plan of action fr~ Cotta~bia Science. Requirements include plan of action and time schedule to in, tenant pro<Jrm

1985 September CoLum~bte Geos¢te~ce su~(ta iiteceture review to
1985 Nove~t)er CVRk~I meets with Color,hie Geosctence. ConsuLtants reco~mm’ld: 1.) pleating v~g(tetion on tellings for stability,

2.) route surface runoff to Xerm~n pit, and ).) construct dam to
seasonal ov~rfLo~ to eL|o~ evaT)oretion to dispose of water.

1985 Dece~d~er Ct/RWQC8 requests 8MC to sul=mit Co[~J111:)ia Geosoience report by
February 1906.

19~6 Hey, CDHS issues advisory for CLear Lake. Advises against caesarian of fish csu~nt in Clear Lake.
19~6 Nay CVR~#QCB requests from SSJ~C8 farads to perform luther mercury Proposal. for FY 1987-88 w~ma not apT)roved by Sl~RC8 Budget Review C~(ttee.

stud(as focusing on the SEN prot)tme. Stated the SaM p¢’obLme shcuLd be studied using C~.eent,1) a~d Ab4te~ent f~r~s.
1986 Nay CVR~C| requests CLearM~) and Abeteme~t ft~lde fr~ SWRC8 for $8M. Request aT~ooved by S~RC~ in Nay. Proposal: I.) Further define the so~Jrce

of mercury in Clear Lake, 2.) dete~irle bef~ficial use i~i~ent$,
discuss and develop potential solutions to stop toxics discharges to CLear
Lake, ar~ 4.) t~pL~t # 3.

1986 Hey S~C provides CV~QCB with copy of Columbia Geuscieoce report.    Discussed the geological aspects of ersen|c and mercury atone the astern
edge of ~leer take.

1987 February C~Rk~C8 review of CoLt~bLa Geoscier~e docL~t. CVR$~QC8 disagreed with their co(lc~usi~s that the metals in Clear Lake I.)
were occurred naturally, 2.) w~re not contrik~J(ad by mining activities, and
3.) could not be defined as to their so~rce fro~t the sedLme(~t sa~pLee

1987 February CYI(k~C8 solicits for consultant to further study mercury in CLear
LAke.
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WALKER MINE

Walker Mine was operated during 1915 to 1941 and was one of the largest copper producers in the
U.S. during the late 1930’s. The major source of discharge had been documented as coming from one
of the main adits constructed specifially to drain the mine. A secondary source of pollution was
from the flow of Dollie Creek and surface runoff in contact with an extensive waste rock pile.
Major contaminants include copper and zinc. Dollie Cree.k, which is the immediate receiving waters
for the mine, has been impacted since the mine closed; no fish or aquatic organisms were observed
below the mine. Dollie Creek drains to Little Grizzly Creek to Indian Creek which drains to the
Feather River via the East Branch of the North Fork of the Feather River. No fishery exists in
Little Grizzly Creek and periodic fish kills have been observed and documented in Indian Creek and
apparently cannot support carp and sucker populations. Oroville Reservoir is the receiving waters
for the Feather River. Walker Mine had been ranked 9 as a medium threat to Central Valley water
quality.

Tsble C-15. CHRONOLOGY OF SIGNIFICANT EVENTS FOR
WALKER HINE.

YEAR HONTH SIGNIFICANT EVENT ~0IrI0~ OR RE~ILT
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WAL~:ER MINE.
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APPENDIX D

AGRICULTURAL DRAIN CONCENTRATION DATA
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Table D-1. METALS CONCENTRATIONS IN SACRAMENTO VALLEY AGRICULTURAL DRAINS, 1987.

DATE SAMPLED                                                                        REPLICATE CONCENTRATION (TOTAL UG/L)

DRAIN MONTH YEAR DAY pH EC(dS/m) T 4/ ARSENIC CADMIUM CHROMIUM COPPER NICKEL              ZINC

RD 108 1 1987 5 0.5 8 16 30

2 1987 15 <0.1 <0.1 8 7 10 10 14 15

3 1987 9 <0.1 5 8 6

1987 24 <0.1 0.2 6 5 5 9 8 10 15 20

4 1987 7 7.8 1.2 <0.1 <0.1 7 5 5 4 <5 <5 <I 20

1987 22 0.1 10 10 10

5 1987 8 7 0.5 0.4 0.4 7 7 13 15 10 13 16 19

1987 15 7.4 0.6 29 0.3 0.3 9 9 9 10 11 14 7 7

1987 26 8 0.6 22 <0.1 <0,1 3 3 5 5 3 4 5 3

6 1987 4 <I <I 2 I 8 9 6 6 16 16            ~--

1987 12 7.8 0.6 28 <I 3 2 2 5 5 6 6 11 23

1987 18 7.6 0.4 <I <I 3 2 7 6 7 7 11 7

1987 26 7.4 0.6 27 <1 <I 5 6 8 8 12 14 18 19

COLUSA BASIN    1 1987 3 0.5 0.4 6 6 6 6 17 15 ~.-

DRAIN 1987 4 0.3 0.3 7 6 6 6 13 13

1987 5 <0.I <0.1 5 5 5 5 9 8

1987 0.7 0.7 11 11 6 6 23 25

1987 <0.1 7 26 10

1987 6 0.2 0.2 8 9 5 5 25 21

1987 0.2 0.4 7 7 5 5 35 36

1987 7 1.3 1.2 6 6 5 5 22 18

1987 29 9 9

1987 30 7

1987 31 9 9

1987 10 9

2 1987 1 9 11

1987 11 10

1987 2 0,1 <0.1 15 10 10 11 10 8 200 110

1987 8 8

1987 15 <0.1 <0.1 6 6 10 10 11 12

,, i



TabLe D-1. (continued).

DATE SAMPLED                                                                        REPLICATE CONCENTRATION (TOTAL UG/L)

DRAIN MONTH YEAR DAY pH EC(dS/m) T 4/ ARSENIC CADMIUM CHRUMIUH COPPER NICKEL ZINC

3 1987 9 <0.1 <0.1 7 7 14 14 15 17

1987 24 <0.1 <0.1 10 10 12 10 18 14 23 15

4 1987 7 6.8 0.6 <0.1 <0.1 11 11 8 8 8 11 37 22

1987 22 7.2 0.4 0.2 0.1 7 7 8 8 6 5 80 6

1987 22 0.1 9’ 9 6

5 1985 10 <10 <50 <10 12 <50 51 I/

1987 8 7 0.5 0.1 0,1 5 4 8 8 6 <5 3 3

1987 15 7.3 0.5 26 0.3 0.4 9 8 14 19 12 12 7 7

1987 26 7.2 0.5 20 0.3 0.3 9 9 10 11 9 8 12 10 ~

6 1985 3 2.3 2/ 2.2 <I <I 17 17 17 18 11 12 <10 I/ 45 I/ ~--

1985 19 <100 <5 17 16 <40 12 I/ (g~
1987 4 <I <I 6 6 10 10 8 9 17 12

~-’ 1987 12 8.1 0.6 29 <I <I 8 8 10 10 10 10 13 11
Co 1987 18 7.3 0.5 23 <1 <1 6 5 8 8 11 10 17 10 ~

1987 26 7,6 0.5 26 <1 <1 6 6 8 10 12 10 45 37
8 1985 13 <5 <5 <1 <5 1/ <10 1/ 22 13 <50 1/ 11 <50 1/ 50 1/
9 1985 3 <10 <I 37 13 31 <~ 18 3/ 57 I/

10 1985 2 <5 <I 14 21 <5 22 46 I/ 0

11 1985 8 <200 <5 <10 <25 <40 <20 I/

1985 20 <I 10 7 5 20

12 1985 5 21 14 18 50 <50 I/

1986 15 <I <I 5 4 <5 5 5 2

SACRAMENTO 1 1987 5 <0.1 5 8 3

SLO~JGH 2 1987 15 <0.1 <0.1 I 4 <5 <5 8 10

3 1987 9 <0.1 4 <5 10 ~

1987 24 <0.1 <0.1 8 8 10 10 10 10 45 39

4 1987 7 7.1 0,5 <0.1 <0.1 5 6 6 6 <5 <5 15 23

1987 22 7.2 0.4 <0.1 8 7 7
1987 22 <0.1 <0.1 6 6 6 6 6 6 47 38

5 1985 10 <10 <50 <10 12 <50 41 I/ 38



Tabte D-1. (continued).

DATE SAMPLED                                                                        REPLICATE CONCENTRATION (TOTAL UG/L)

DRAIN MONTH YEAR DAY pH EC(dS/m) T 4/ ARSENIC CADNIUH CHROHIUH COPPER NICKEL ZINC

1987 8 7.4 0.5 0.6 0.6 6 5 29 28 7 8 34 31

1987 15 7.3 0.5 26 0.2 0.1 5 5 8 6 6 6 8 6

1987 26 7.1 0.5 20 0.2 0.1 8 8 8 8 7 8 10 10

6 1985 3 3.4 2/ <I 13 11 8 41 I/

1985 19 <100 <5 14 11 <40 58 I/

1987 4 <I <I 5 5 7 7 8 8 14 11

1987 12 7.8 0.5 27 <I <I 7 7 8 8 9 8 17 15

1987 18 7.1 0.5 23 <I <I 5 5 6 6 7 8 12 18

1987 26 7.6 0.5 26 <I <I 6 5 9 8 11 10 37 20

8 1985 13 <5 <5 16 12 15 56 I/ ~I
9 1985 3 8 3/

10 1985 2 9 10

11 1985 20 10 8 22 70

12 1985 5 15 8 18 40

1986 15 <I <I 2 3 <5 <5 I I

3 1987 24 <0.1 <0.1 5 5 6 6 6 6 8 280

NATOMAS MAIN 4 1987 7 7.4 0,9 <0.1 0.6 <I 2 3 3 <5 <5 20 80 0

DRAIN 1987 22 7.2 0.5 <0.1 0.2 <I I 3 4 <5 <5 22 5

5 1987 8 7.2 0.3 <0.1 <0.1 2 2 42 43 <5 <5 16 <I

1987 15 7 0.4 24 0.2 0.2 3 I 5 6 <5 <5 21 I

1987 26 6.8 0.4 20 <0.1 <0.1 5 6 6 6 5 6 4 5

6 1987 4 <I <I 5 4 6 5 7 6 12 7

1987 12 7.2 0.4 26 <I <I 4 4 4 5 5 5 2 7

1987 18 7 0.4 19 <I <I 4 6 5 6 8 7 6 10

1987 26 7.4 0.4 23 <I <I I I 5 5 <5 <5 11 5

NA~O~AS EAST     1 1987 5 0.2 8 17 16

MAIN DRAIN 2 1987 15 0.1 0.1 6 6 <5 5 31     160

1987

3 1987 9 <0.1 8 7 21

1987 24 <0.1 <0.1 5 4 10 14 5 10 32 33



TBble D-I. (continued).

DATE SAMPLED                                                                                 REPLICATE CONCENTRATION (TOTAL UG/L)

DRAIN HONTH YEAR DAY pH EC(dS/m) T 4/ ARSENIC CADMIUM CHROMIUM COPPER NICKEL ZINC

4 1987 7 6.2 0.3 0.1 0.2 2 3 4 6 <5 <5 19 19
1987 22 6.6 0.3 0.4 0.4 8 6 6 8 <5 <5 44 120

5 1987 8 6.7 0.2 0.4 0.5 8 9 9 11 <5 5 16 22
1987 15 6.8 0.3 0.7 0.5 4 3 9 7 6 <5 80 38
1987 26 6.6 0.2 20 0.3 0.2 7 6 6’ 5 <5 <5 10 10

6 1987 4 <I <I 10 11 7 9 7 7 33 27
1987 12 7.2 0.3 26 <I <I 8 6 9 12 6 6 30 28
1987 18 6.6 0.3 22 <I <I 6 5 7 6 6 <5 16 18
1987 26 7.2 0.3 26 <I <I 9 8 9 12 8 6 25 35 ~-

12 1986 15 <I 2 <5 9 ~%1

TOE DRAIN 4 1987 7 7.4 0.9 0.1 <0.1 14 12 9 8 12 12 26 28
1987 22 7.6 1.1 0.2 <0.1 10 9 10 9 19 14 20 29 (X)

5 1987 8 8.2 I 0.4 0.4 9 8 13 13 21 22 23 15 0
1987 15 8 I 26 0.2 0.2 15 16 13 13 26 29 14 13
1987 26 8 I 20 <0.1 0.2 .14 14 13 14 21 21 18 18 ~

I6 1987 4 <I <I 13 14 11 12 i7 27 20 20
1987 12 8 I 29 <I <I 21 20 14 13 30 35 25 20 0

1987 18 7.8 0.9 24 <I <I 9 10 8 9 23 24 22 26
1987 26 7.6 0.8 27 <I <I 5 6 8 8 12 14 18 19

BUTTE SLOUGH 1 1987 5 0.1 9 29 25
2 1987 15 <0.1 <0.1 6 6 7 7 13 13
3 1987 9 <0.1 8 20 10

1/ ICPES analysis.
2/ AnaLyzed at U.C., Davis.

3/ Mean of replicates.

4/ Tefl~oerature.



APPENDIX E

URBAN RUNOFF DRY PERIOD METALS AND OIL AND
GREASE CONCENTRATIONS IN FIVE SACRAMENTO

CITY AND COUNTY STORM DRAINS
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Table E-l,      URBAN RUNOFF DRY PERIO0 METALS AND OIL AND GREASE CONCENTRATIONS IN FIVE SACRANENTO STORM DRAINS, 1987.1/

REPLICATE CONCENTRATION lug/t) Oil & Grease

Drainage 2/ Date 3/     AS Cd Cr Cu Pb Ni Zn replicates averag~

Sump 99 4-23 <0.1 1 5 <5 140 <2, <2 0
5-20 0.3, 0.3 3, 2 7, 7 <5, <5 56, 55
6-5 <4, <4 <1, <1 <1, 1 3, 3 <5, <5 <5, <5 50, 60 <2, 2 1
6"24 <4, <4 <1, <1 1, 2 6, 8 <5, <5 <5, <5 16, 45

Surtp 104 4"23 <0.1, <0.1 1, 3 5, 12 <5, <5 140, 20
5-20 0.1 4 8 <5 18
6-5 4, 4 <1, <1 2, 2 9, 8 " <5, <5 <5, <5 18, 19 2, 2 2
6"24 <4, <4 <I, <I 13, 13 24, 24 9, <5 15, 14 60, 80

Chicken/Strong Ranch 4-23 0.1, 0.2 2, 2 I0, 11 <5, <5 180, 200 <2, <2 0
Slough 5-20 0.4, 0.4 2, 2 7, 7 <5, <5 38, 37 <2, <2 0

6-5 14, 13 1, 1 3, 4 20, 20 9, <5 <5, <5 70, 60 <2, <2 0
6"24 6, 7 <1, <1 2, 2 22, 22 <5, <5 <5, <5 27, 70

Arcade Creek 4-23 <0.1 4 4 <5 550 <2, <2 0
5-20 <0.1, <0.1 2, 2 4, 3 <5, <5 4, 4 <2., 6 3
6-5 4, 4 <1, <1 1, 2 7, 8 8, 9 6, <5 20, 18 <2, 3 1.5
6-24 5, 5 <1, 2 3, 2 7, 9 8, 9 <5, <5 19, 44

Sump 111 4-25 0.2 2 10 <5 100 18, 16 17

5-20 510, 680 445
6-24 <4, <4 <I, <I I, I 43, 43 9, 10 <5, <5 150, 160 8400, 8100 8250

I/ See Apgendix F for methods and quality control results.

2/ For locations see CVRWQCB, 1987.

3/ Month-Day.
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